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Ai I A New Air-Cooled 

Coolidge Deep Therapy Tube 



T his addition to the Uni- 
versal series of Coolidge 
tubes offers higher maximum 
energy ratmgs than its prede- 
cessor, the 4U, by the use of 
a larger focal spot The ratings 

200 Kv p , 10 ma , contm- 
uous — on single phase rec- 
tified circuits other than 
constant potential 

200 Kv p , 8 ma , contm- 
uous — on constant potential 
circuit 

Attention is called to the thick 


tungsten disc and molybde- 
num shank which replace the 
Universal type anode of the 
4U They are designed and 
treated to stand up under op- 
erating temperatures without 
danger of mechanical failure, 
bowmg, or gas liberation 
Radiologists will be mter- 
ested in learmng that the re- 
liable performance they have 
long expenenced with the 4U 
is also charactenstic of the new 
4UD, with the added advantage 
of higher energy ratings 
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A METHOD OF EXTERNAL IRRADIATION OF THE AXILLA' 

By JAMES J DUFFY, M D , Allendtng Surgeon and Assjslavl Radtoiheraptsl, and 

CHARLES Dc FOREST LUCAS, M D , Fellow Memorial Hospital, Neiu York City 


IRRADIATION of the axilla for meta- 
static carcinoma of the breast has been a 
routine procedure m many mstitutions 
since the acceptance, by the medical 
profession, of roentgen radiation as a 
means of treating malignant tumors 
Interstitial irradiation, by means of long 
needles containmg radium element, and 
gold T\nrcs and seeds containing radon, has 
been used with var} mg success by a num- 
ber of men This method has not met 
wnth uni\ ersal acceptance However, 
practically all tumor clinics employ \-rays 
in the irradiation of the axilla for the 
treatment of metastatic breast carcinoma 
Some treat tlic axilla only in inoperable 
cases, others use the treatment as an ad- 
junct to surgerjL cither before or after 
operation, or both before and after opera- 
tion 

It IS not w ithiii the scope of this paper to 
discuss the indications for axillar\ irradia- 
tion, but an attempt is made to present a 
logical and cffcctuc method bT which 
external radiation ma\ be gi\cn The 
jiroblein here, as in most cases of cxtcnial 
irradialion, is to delner the largest dose 
jiossiblc to the tunior-beanng area, watli 
the nuniinuin amount of trauma to the 
skin and other ental stnictiires wathin the 
field of radiation 

Vanous methods of n\illar\ irradiation 

* Rratl t>rf(irr ihc timriinn Confrrci-. nf itndiolofri 
nl CbicriKo. 


have been employed at the Memonal 
Hospital These methods may be defined, 
according to the number of ports employed, 
as follows 

(1) Two Ports — One port antenor, and 
one port postenor, employing large fields 
up to 20 X 20 centimeters 

(2) Three Ports — The antenor and pos- 
terior ports as aboxe, but smaller, with an 
additional port directed into the axilla, 
Anth the arm m abduction 

(3) Four Ports Same as the three- 
port, w'lth an additional supenor port to 
the supraclaAUCular region, directed doAvn- 
A\ard toAAard the axilla 

(4) Five Ports — The above four ports, 
plus an extra port, directed toAiard the 
axilla through the lateral surface of the 
adducted arm 

The fii'c-port method Aias soon dis- 
carded because it A\as found that, by 
irradiating through the lateral port AAith 
the ann adducted, a fold of the skin 
coAcnng the axilla la)’ m the field of ir- 
radiation, causing this portion of the skin 
to recciAc an additional dose of radiation 
oil the area alread) irradiated This 
should be aeoidcd, as the skin of the axilla 
IS espcaall) scnsitiA c to radiation Iraunia 
because of constant fnction, and moisture 
from perspiration 

In an attempt to discoAcr the method 
which would giAc the greatest dosage of 
radiation to the axilla, nieasurcments of 
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the axiUas were made on 50 cases of carci- 
noma of the breast, the unaffected side 
bemg measured From these measure- 
ments, the size of the ports and the de- 
hvered dosage were computed These 
measurements were made as follows 


body plane drawn through the point of the 
anteroposterior measurement, represents 
the approxunate center of the axilla 

(4) Vertical, from the central axillaiy 
pomt to the shoulder surface 

(5) The estimated thickness of the 



Fig 1 A schematic representation of the axilla The arrows mdicate the direction 
of the beam for the different ports (o) is the clavicle, (fr) the axillary vein, and (c) the 
imd-polnt of the axilla 


(1) From the lateral surface of the arm 
to the axillary fold (this varied but httle, 
bemg 8 cm m most cases) 

(2) From the axillary fold to the sterno- 
clavicular junction (This gives the trans- 
verse dim ension of the axilla, as the axillary 
fold denotes the lateral surface of the 
axilla, and the apex is at the pomt where 
the large vessels dip under the clavicle, at 
the junction of its nuddle and medial 
thuds ) 

(3) Anteroposterior at a pomt one-half 
the distance between the axillary fold and 
the apex of the axilla, on a hne from the 
apex to the insertion of pectorahs majons 
muscle, a Ime which represents the course 
of the great vessels The pomt of mter- 
secbon of the lumen of the axillary vem, 
and a hne perpendicular to the transverse 


pamuculus adiposus, overlymg the skm of 
the axilla This m each case was esti- 
mated to be about the same at 1 5 cm , 
and vanes with adduction and adduction 
of the arm With the arm m extreme 
abduction, the nud-pomt of the axilla hes 
about 3 cm from the skm, a measurement 
which vanes httle with the adiposity of 
the patient 

The mean of the axillary measurements 
of the 50 cases was taken, and a cadaver 
obtamed with measurements as nearly as 
possible identical with the average of the 
cases aheady measured A careful dis- 
section was made of the avdla, removing 
all of the axillary contents with the ex- 
ception of the large blood vessels and 
nerves With the arm m adduction, the 
dissected canty was filled with plaster. 
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the resulting cast representing the axillary- 
contents The cast was found to have 
the approximate shape of a rectangular 
p}Tamid, with the axillary skm for its 
base (Fig 1) 

As the route of metastasis follows the 
lymphatics accompanjnng the axillary vem, 
the center of the tumor-bearmg area is 
approximately the center of the axilla 
described above This is the pomt on 
which the centers of the beams of radiation 
are directed hleasunng from the vanous 
skm surfaces to this pomt, the measure- 
ments m Table I were obtamed 


TABLE I — SHOWING DOSAGE OF RADIATION DELH^ERED TO 
ANILLA THROUGH VARIOUS PORTS 


Portal 

Distance 
to mid 
aetlla 

Dimension of porlat end 
percentage S E D to 
axitla 

Antenor 

3 0 cm 

10 X 10-85% 20 X 20-00% 

Posterior 

10 0 cm 

10 X 10-35% 20 X 20-40% 

Direct arm abducted 

3 0 cm 

10 X 8-80% 

Superior 

5 5 cm 

8 X 0-80% 


The first axiUary measurement is the 
thickness of the arm to the central point 
of the axilla, a fact which shows that this 
distance to the axilla, through a lateral 
port mth the arm in adduction, is too 
great for an effective dose to be delivered 
into the axilla, even if the o^ er-radiation 
of the axillar)'- skin is disregarded The 
second measurement, from the axillar)’ 
fold to the sternoclavicular joint, vanes 
mth the size of the thorax and was used to 
aid in the dctcrmmation of the size of the 
mean a\ erage axilla, and m the selection of 
an identical cadaver measurement The 
antcropostenor measurements show that 
the center of the axilla lies onlj 3 cm from 
the skm antcnorly, but 10 cm postcnorly 
The \ crtical distance a\ erages 5 o cm , 
and the lateral distance, with ann ab- 
ducted, 3 centimeters Thus, the axilla is 
nearer the supenor surface of the thorax 
than it IS generally thought to be 

At the same time the axillaix measure- 
meiiLs Mere being made on the 10 cases of 
breast carcinoma, the determination of 
the size of the skm ports uas done, the 
desire being to use the largest ports possi- 
ble ivithoiit oxerlappmg on the skm 


This was accomplished by cutting from 
cardboard a number of rectangles and 
squares of vanous dimensions, and placing 
them on the skm so as to cover the largest 
areas possible over each port of ent^3^ 
without overlappmg of the radiation 
beams Table I shows the size of ports 
adaptable to the average case The 20 X 
20 cm ports were prenously used when 
only two ports were employed, and in- 
cluded both the supraclavicular and ante- 
nor axillarj’^ regions With small ports, a 
separate beam of radiation is directed to 
the center of the supraclavicular region 
A model of the axilla and of the large 
vessels was made and mounted In Figure 
2, the size of the ports, with their relative 
distances to the mid-axiUar}’^ pomt, are 
shoivn, aU ports bemg large enough to 
cover the entire axilla The margins of 
the axilla, bemg m a penpheral portion of 
the radiation beam, receive somewhat less 
radiation than the central pomt, which 
receives more scattered rays In this 
model, the direct port is not shown, as the 
cast was made wnth the arm m adduction 
The model of the axilla would be of an 
entirely different shape if the cast were 
made ivith the arm in abduction With 
the size of the ports and the distance to a 
given pomt bemg known, it is a simple 
matter to determine the dosage delivered 
Table II is a deptli dosage chart shownng 
the measurements 


TABLE H SIIOmSG DrPTH DOSAGE OF \AR10LS SKIS 

AREAS, 100 BFR CENT DOSES BEING DFLlXERED TO THE 
SKIN SURFACF, 200 K V AT 50 CM DISTANCE FILTER OF 
0 5 MM CU AND 2 5 >BI AL 


Depth 

Square Centimeters on Skm 

25 

50 

100 

150 

200 

300 

400 

(Cm ) 

Percentaces of S E D Deli\-crcd 

0 

1 100 

100 

100 

100 

100 

100 

100 

1 1 

1 OS 

i 1 

lOU 1 

1 100 

100 ! 

1 101 ' 

1 101 

O 

ss 

02 

04 

1 

05 

0-, 

1 "G 

a 

7S 

St 

S.5 1 

! S7 

ss 

; SO 

S'! 

•1 

ot. 

70 

4 1 

"S 

70 

SII 

SI 

5 

xK) 

02 

07 

; 70 

72 

74 

70 

t 

w 

40 

51 

5-} 

Vj 

r>s 

■50 

10 

24 j 

1 2S 

■w 

1 10 

(7 

40 

41 

12 

IS 

21 

25 

1 27 

2S 

JO 

Jl 

r> 1 

11 1 

1 14 

17 

IS 

20 

22 
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the axillae were made on 50 cases of carci- 
noma of the breast, the imafFected side 
bemg measured From these measure- 
ments, the size of the ports and the de- 
hvered dosage were computed These 
measurements were made as follows 


body plane drawn through the point of the 
anteropostenor measurement, represents 
the approMmate center of the aaJJa 

(4) Vertical, from the central axillar}' 
pomt to the shoulder surface 

(5) The estimated thickness of the 



Fig 1 A scFematic representatioa of the aaJJa The anxiws indicate the direction 
of the beam for the different ports (a) is the clavicle, (b) the aallary vem, and (e) the 
mid-pomt of the axilla 


(1) From the lateral surface of the arm 
to the axillary fold (this varied but httle, 
bemg 8 cm m most cases) 

(2) From the axillary fold to the sterno- 
clavicular jimction (This gives the trans- 
verse dimension of the axilla, as the axillary 
fold denotes the lateral surface of the 
axilla, and the apex is at the pomt where 
the large vessels dip under the clavicle, at 
the jimction of its middle and medial 
thirds ) 

(3) Anteropostenor at a pomt one-half 
the distance between the axillary fold and 
the apex of the axilla, on a hue from the 
apex to the mserbon of pectorahs majons 
muscle, a hne which represents the course 
of the great vessels The pomt of mter- 
section of the lumen of the axiUaiy vem, 
and a hne perpendicular to the transverse 


panniculus adiposus, overlymg the skm of 
the axilla This ra each case was esti- 
mated to be about the same at 1 5 cm , 
and vanes with adduction and adduction 
of the arm With the arm m extreme 
abduction, the mid-pomt of the axdla hes 
about 3 cm from the skm, a measurement 
which vanes httle with the adiposity of 
the patient 

The mean of the axillary measurements 
of the 50 cases was taken, and a cadaver 
obtamed with measurements as nearly as 
possible identical with the average of the 
cases already measured A careful dis- 
section was made of the axilla, remo vmg 
all of the axiUar}’' contents with the ex- 
ception of the large blood vessels and 
nerves With the arm m adduction, the 
dissected canty was filled with plaster. 
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TABLE m — COMPARISON OP TISSUE DOSAGE IN CEN- 
TRAL POINT OF AXILLA, WITH VARIOUS smiBERS OP 

portaia, and different sires of ports 


Ports 


Antenor >2 
Postenor I 


ports 


Antenor 1 
Postenor >3 ports 
Direct j 


Antenor 

Postenor 

Direct 

Supenor 


4 ports 


Size 


20 X 20 
20 X 20 

10 X 10 
10 X 10 
10 X 8 

10 X 10 
10 X 10 
10 X 8 
8X0 


Total dosage 



} 130% 


85%) 

35% >200% 
80%/ 


85%) 

35%( 

80%f 

60%) 


200 % 


and one postenor, approximately 130 per 
cent TED tvill be delivered to the mid- 
portion of the axilla The addition of the 
direct port necessitates the reduction of the 
size of the antenor and postenor ports, as 
the larger ports include the axillary skin 
m the cross-fire "When the size of these 
two ports IS reduced to 10 X 10 cm , and 
the additional port of 10 X 8 cm is added 
directly into the axilla, 200 per cent TED 
IS delivered to the mid-portion of the 
axilla (Table III) MTien a beam of 
radiation is directed toward the axilla 
tlirough an S X 0 supenor port, GO per cent 
of the skin radiation reaches the central 
point of the axilla, making a total of 260 
per cent of a skin erythema in the central 
point 

These calibrations are made on the basis 
of 100 per cent S E D being delivered to 
the skin oi er each port If four ports are 
used, the additional scattered radiation 
delivered to the vanous skm surfaces is 
appreciable Tins is not important be- 
cause of the recuperation of the skm dunng 
the ti\cnt> -four-hour mten al, at which 
mten'al the sucecssue treatments are 
gixcn Moreover, the additional radia- 
tion from the opposing portal is onl> 15 per 
cent, and this amount is well intliin the 
margin of safcti 

The four-port method, while delncnng 
more radiation to the axilla, necessitates 


care in the directing of the radiation beam, 
because it is difficult to place the patient m 
a convenient position for the supenor port 
We feel, however, that the four-port 
method has definite advantages over those 
premously used at the Memonal Hospital 
The multiple-port irradiation of the 
axilla IS more apphcable to divided dose 
techmc than it is to the massive-dose 
method, because, m the former techmc, > 
the skm has four days to recuperate, while 
the tumor is being irradiated each day 


SUMMARY 

1 An attempt is made to determine a 
method by wffiich the greatest amount of 
radiation may be dehvered to the center 
of the axilla, with imnimum skm damage 

2 There are several combinations for 
the convergence of multiple radiation 
beams on the center of the axilla 

3 Measurements of many axillie were 
made to determine the average distance to 
the center of the axilla from several pos- 
sible ports These distances are given 

4 The tissue dosage, in the center of 
the axilla from the several ports, is given, 
and the dosage from the combinations of 
converging beams totalled 

5 It IS found that the four-port method 
IS the most practical 
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These doses were measured m a water 
phantom, with a 200 K V \-ray machme 
at a target distance of 50 cm , and with a 


sufficient to cause an appreciable redden- 
ing, and tannmg of the skm from three to 
four weeks after exposure m SO per cent of 



Fig 2 Model of a-ciUa, showing relative size and position of antenor 
postenor, and superior skin ports 


filter of 0 5 mm Cu and 2 5 mm A1 The 
measurements were made by Quimby and, 
accordmg to recent comparisons, vary only 
shghtly from readmgs made on a cadaver 
and on hvmg tissues The umt of meas- 
urement employed is the skm threshold 
erythema dose This unit of measure- 
ment for external irradiation was de- 
veloped by Quimby, Dean, and others, and 
may be defined as the amount of radiation 


the treated cases, yet will not cause any 
noticeable change m 20 per cent This 
threshold erythema dose is about 525 
roentgens when given on the 200 K V 
machme at 50 cm distance, with a filter of 
0 5 mm Cu and 2 5 mm Al, on a 10 X 10 
cm port, to the external surface of the 
lower arm 

It will be noted m Table I that if two 
20 X 20 cm ports are used, one antenor 
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the symptom-complex is caused by the 
pathology of the skeleton, a group which 
may nghtly be called osteodystrophies, 
smce m the ultimate analysis these condi- 
tions m the skeleton are caused by ab- 
normalities m the endocellular metabolism 
The most common of this group are osteo- 
malaaa, osteitis fibrosa (von Reckhng- 
hausen), and osteitis deformans (Paget’s), 
all charactenzed by a slowly progressmg 
disturbance of the structure of all, or the 
major part, of the skeleton A picture of 
complete destruction of the bone and re- 
placement by soft tissue dominates in 
osteomalacia Transformation of normal 
bone into fibrous calcified connective tissue, 
which replaces the compact and cancellous 
bone as well as the bone marrow, is charac- 
teristic of osteitis fibrosa and osteitis 
deformans 

Frequently, however, both processes are 
present side by side and it may be impos- 
sible to differentiate pathologically osteo- 
malaaa from osteitis fibrosa, and just as 
difficult to distinguish osteitis fibrosa from 
osteitis deformans In a general way, 
the former is accompanied more frequently 
by formation of large cysts and so-called 
giant-cell tumors, and osteitis deformans 
by new bone formation, but both cyst 
formation and osteoplasia are present m 
the tuo diseases 

The etiology of the osteodystrophies is 
quite unknouTi Lang (3), Jaffe (4) and 
otliers have succeeded recently in pro- 
duang similar conditions m the bones of 
animals by removal of the parath^woids, 
tlius producing expenmental proof of the 
intimate relationship between abnormali- 
ties in endoenne functions and tlic dis- 
turbances m the skeleton Ho\\e\er, the 
nature of this relationship is not clear 
The assumption that general acidiU of the 
organism and lack of calaiim ui the circu- 
lation are follow ed In an absorption of the 
calcium from the skeleton is too crude a 
conception of endocellular metabolism and 
does not account for the occurrence of 
localized osteitis fibrosa or defonnans in 
which many jiarts of the skeleton remain 
unaffected In the case reported m tins 


presentation the calcium content m the 
blood was normal Moreover, the func- 
tion of the parath^uoids and the abnormah- 
ties of the calaum metabolism do not repre- 
sent the only, or even the mam, causes of 
either osteoporosis or osteoplasia 

In order to get a clearer insight mto the 
causation of osteodystrophies it is neces- 
sary to understand the mechanism of the 
pathologic transformation of the skeleton — 
its pathogenesis 

The osteodystrophies are chrome condi- 
tions they last for years and usually do 
not cause any general disturbances in the 
organism until after the pathologic process 
is completely estabhshed, and often not 
even then Therefore, the pathologist 
or the radiologist rarely gets the oppor- 
tumty to obsen’-e the mechamsm of the 
formation of these abnormahties from the 
mcipiency to the final development of the 
condition The case presented here of- 
fered such an opportumty for the study of 
the early stages of formation of osteitis 
deformans 

CASE REPORT 

J A , male, 63 years old, came to the 
wnter on March 9, 1932, wuth a history of 
having sustained, four days prenously, a 
fracture of the left arm, caused by a fall 
on a shpper^*^ floor while dancing The 
patient stated that, two years before, he 
had sustained a fracture of the left scapula 
Otherwise he had no complaints and gave 
no hislorj' of any pre\uous disease He is 
active as a clerk in the Post Office Depart- 
ment 

Examination showed the fractured arm 
in a temporarx- splint and, on superficial 
inspection, no other abnormahties A 
roentgenogram of the arm m the splint 
showed a fracture m the lower third of tlic 
humerus, while the head of the hunienis 
and the scapula showed irregular areas of 
rarefaction interspersed wnth strands of 
new bone formation (Fig 1) A pro- 
Msional diagnosis of osteitis deformans 
was made The temporarx splint xxas 
rcinoxed and roentgenograms of the arm 
taken At the lower third of the shaft of 



A COMPARATIVE ANALYSIS BETWEEN THE PATHOGENESIS OF OSTEODY- 
STROPHIES AND BONE TUMORS* 

By ISAAC LEVIN, M D , New York Ctiy 


T he proper classification as well as the 
correct diagnosis and prognosis of 
tumors of the bone represent the most 
difiBcult chapter of oncology Tumors of 
the bone may be mdistmguishable moipho- 
logicahy and roentgenologically from m- 
flammatory, metabolic, or endocrine 
diseases of the bone Primary sarcoma, 
metastatic carcmoma, osteomyehtis, syphi- 
lis of the bone, and the vanous types of 
osteodystrophies may present pictures so 
similar that a differential diagnosis be- 
comes impossible Von Reckhnghausen 
(1), m his classical study m 1891 on the 
pathology of the disease of the skeleton 
which bears his name, came to the con- 
clusion that this disease presents close 
analogies with Paget’s disease of the 
skeleton and osteomalaaa on one hand, 
and with metastatic carcmoma of the 
skeleton on the other 

The reason for these complevities must 
be sought for m the structure and function 
of the normal bone Bone tissue, though 
apparently mert and servmg, with fibrous 
tissue, as the groundwork for the par- 
enchymatous organs, is m reahty endowed 
■with finely designed functions On one 
hand, it acts as a ngid protecting receptacle 
for the central nervous system and the 
bone marrow — a blood-formmg organ On 
the other hand, it acts as the ngid frame- 
work for the whole organism, supports 
and gmdes the nerve-muscle apparatus 
and the jomts, and thus makes correct 
locomotion, the obtammg of food, and self- 
protection possible These functions re- 
quire truly mathematical precision It is 
remarkable how well defomuties caused by 
poorly set fractures or by diseases, like 
nckets, may be corrected both as regards 
the function and the shape of the bone 
To understand this phenomenon, not only 

I Read before the Radiological Society of North 
Amenca at the Eighteenth Annual Meeting, at AtlanUc 
City, Nov 28-Pec. 1, 1932 


the ontology but the phylogeny of the 
vertebrates must be taken mto considera- 
tion 

In view of these functional requirements, 
any insult which the bone receives from 
the outside or mside of the organism, any 
destruction of bone or loss of continuity 
of the bone tissue, is followed by a very 
active reparative or reactive process ac- 
compamed by new bone formation The 
more efficient this reparative process, the 
more extensive the new bone formation 
(the osteoplasia), the more difficult is it to 
differentiate the underlymg cause The 
new osteoplasia dommates the picture 

These difficulties become particularly 
evident when the necessity anses to dif- 
ferentiate between the osteoplastic types 
of the osteodystrophies and the osteo- 
plastic skeletal metastases m carcmoma 
While the pathogenesis of the two condi- 
tions must be entirely different, the re- 
sultant condition is frequently identical 

The purest type of rapidly fonrung new 
osteoplasia after a loss of contmmty is the 
formation of a callus m a traumatic frac- 
ture m the case of a normal mdividual 
A comparative study of the heahng of vari- 
ous types of abnormal fractures may help 
m the imderstanding of the mechamsm of 
the vanous reactive processes of bone 

A senal roentgen study of a traumatic 
fracture of the humerus m a patient suffer- 
mg from osteitis deformans (Paget’s) has 
shown most unusual heahng reactions It 
seemed of value, m order to assist m the 
eluadation of the pathogenesis of bone 
tumors and oesteodystrophies, to report 
the case and compare the findmgs -with the 
results of the previous roentgenologic and 
pathologic (2) studies of the early stages 
of metastatic carcmoma of the bone 

OSTEODYSTROPHIES 

There is a group of diseases of nutri- 
tion and of the endocrme glands m which 
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normalities Lungs and heart showed no 
abnormaUty Blood pressure was 130/70, 
pulse rate rapid and easily evcitable (100 
to 140 a minute), but there was no exoph- 
thalmos and no enlargement of the thyroid 


At the same time an area of osteoporosis 
appeared m the lower segment (Fig 8) 

Six weeks later, the area of osteoporosis 
had mcreased (Fig 9) 

Sl\ months after the cast had been applied 



Tig 4 Roentgenogram ot the pelvis Shows full> dc\ eloped osteitis deformans 


Basal metabolism was plus 14 No abnor- 
malities were found in the gastro-mtestmal 
nor m the genito-unnarj’- tracts Wasscr- 
mann lest w as negative 

Blood cheinistr) showed sugar 132 mgm , 
non-prolem 30 2 mgm , uric acid 4 4 mgm , 
calcium 12 mgm Blood morpliolog}' 
showed erj throevtes 4,')50,n00, leukocjtos, 
S,2o0, pol> morphonuclcars 77 per cent, 
l\mphoc\tcs 21 per cent, hemoglobin % 
per cent color index 1 0 This clinical 
aiiahsis showed no organic disease, with 
the possible exception of In pertli) roidism 
One week later a roentgenogram of the 
left huiiicnis showed the fractured ends 
in the same position and no cindcnce of 
callus formation (Fig 7) 

T w o w eeks later a roentgenogram show cd 
no change in the position of the fractured 
ends ,ind a beginning of a callus formation 


a roentgenogram show ed an extensive callus, 
and both the callus itself and the shaft of 
the humerus above and below it show cd an 
advanced state of osteitis deformans (Fig 
10) It IS significant that during the same 
time the condition m both femora had not 
advanced The cast has been remoeed 
and the result appears functionalh per- 
fect The bone is solid, the ann is not 
foreshortened, and, notwithstanding the 
slight atropln of the muscles, the limb 
functions normallj 

At present tlic humerus and its callus 
present a perfect picture of osteitis de- 
foniiaiis but the patient appears to ha\e a 
noniial arm clinically 

The most unusual phenomenon obserxed 
m the course of the healing of the trau- 
matic fracture m this case, which dis- 
tinguishes it both from tlie healing of a 
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Fig 1 (above) Roentgenogram of the left arm 
m the pronsonal splint Shoivs osteitis of the 
head of humerus and scapula , , , , 

Fig 2 (belotp) Roentgenogram of left humerus 
mthout spimt Shows the fracture and htUe 
abnormahty in the bone 

the humerus there was noted a complete 
obhque fracture, with displacement of the 


Fig 3 Roentgenogram of left humerus with 
sphnt Shows the improved position of the frag- 
ments 


lower end upirard and forward and of the 
upper end downward and backward Both 
the rmddle and lower thirds of the humerus 
showed httle evidence of the osteitis noted 
in the head of the humerus (Fig 2) In 
new of the diagnosis of osteitis deformans 
no attempt was made at complete reduc- 
tion A better apposition of the broken 
fragments was obtained and a plaster cast 
apphed (Fig 3) 

Roentgenograms were taken of the left 
arm in the cast and also of the skull, pelns, 
and both femora The skull and pelns 
showed advanced stages of osteitis de- 
formans The femora appeared thickened 
and bent, but otherwise showed an earher 
stage of the disease (Figs 4, 5, and 6) 

A chmcal exanunabon of the pabent 
was then made, showmg, on mspecbon, 
dry skm, little subcutaneous fat, prominent 
subcutaneous artenes, and no other ab- 
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normalities Lungs and heart showed no 
abnormahtv. Blood pressure was loO, lO 
pulse rate rapid and easily exdtafale (.100 
to 140 a minute! but there was no exoph- 
thalmos and no enlargement oi tlie th>To:d 


At the same time an area of osteoporosis 
appeared in the lower segment (Fig S) 

Six weeks later the area of osteoporosis 
had mcreased (Fig 9) 

Six months after the cast had been apphed 



Basal metabolism was plus 14. No abnor- 
malities were found in the gastro-mtestmal 
nor in the geaito-uiinarx' tracts Ifasser- 
mann test was negative. 

Blood chemistry' showed sugar 132 mgm 
non-protein 30.2 mgm imc add 4 4 mgm 
calcium 12 mgm Blood morphology' 
showed erythrocytes 4 550 000 leukocy'tes 
S 259 polymorphonudears TT per cent 
lymphocy'tes 23 per cent hemoglobin 96 
per cent color mdex 1 0 This dimcal 
analysis showed no organic disease with 
the possible exception oi hyperthyroidism. 

One week later a roentgenogram of the 
left humerus showed the fractured ends 
in the same position and no evidence of 
callus formatioa (Fig. 7). 

Two weeks later a roentgenogram showed 
no change in the position of the fractured 
ends and a beginning of a callus formation. 


a roentgenogram showed an extensive callus, 
and both the callus itself and the shaft of 
the humerus above and below it showed an 
advanced state of osteibs deformans (Fig 
10) It IS significant that dunng the same 
time the condibon m both femora had not 
adN'anced The cast has been removed 
and the result appears funcbonaUy per- 
fect. The bone is solid, the arm is not 
foreshortened, and notwithstandmg the 
shght atrophy of the muscles, the limb 
funcbons normally 

At present the humerus and its callus 
present a perfect picture of osteitis de- 
formans but the pabent appears to have a 
normal arm cHmcally 

The most inmsual phenomenon observed 
in the course of the he alin g of the trau- 
mabc fracture m this case, which dis- 
tinguishes It both from the heahng of a 
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Fig 6 Roentgenogram of the skull Shon-s 
hilly developed osteitis deformans 


traumatic fracture of a normal individual 
and from the healmg of a pathologic frac- 
ture withm a mahgnant tumor of bone, is 
the foUowmg A ngid and perfectly func- 
tionmg callus was formed At the same 
time, withm the callus itself and m the 
shaft of the humerus both above and below 
the callus, were noted numerous areas of 
bone absorption (mmute cysts) In other 
words, the callus formation was accom- 
pamed by progressive local development 
of osteitis deformans A normal callus 
m a traumatic fracture of a normal m- 
dividual shows only new bone formation 
and no absorption of the newly formed 
bone Rarefaction of bone or cyst forma- 
tion occumng m a traumatic fracture of a 
normal mdividual would mdicate (Fig 8) 
the formation of a sarcoma withm the 
callus 

The development of a sarcoma withm a 
callus IS obseri^ed frequently, though it is 
usually impossible to ascertam w'hether or 


not a nunute, mdiscemible sarcoma was 
present when the fracture occurred 
A callus produced as a result of a patho- 
logic fracture m skeletal metastasis of 
carcmoma may appear on superfiaal analy- 
sis similar to the callus described above m 
an mdividual suffermg from osteitis de- 
formans (Paget’s) The important dif- 
ference, however, between these two con- 
ditions IS the followmg The fracture 
healed perfectly (m the case described 
above) and at the same time the osteitis 
m the humerus progressed and became 
more advanced A pathologic fracture, 
on the other hand, heals only when the 
growth of the carcmoma is arrested A 
progress of the carcmoma is followed either 
by non-healmg of the fracture or the oc- 
currence of a new fracture The mecha- 
nism of the healmg of the fracture m the 
reported case of Paget’s is, therefore, the 
best proof of the correctness of the diag- 
nosis 

METASTATIC CARCINOMA OF THE BONE 

In order to understand the basic dif- 
ference m the pathogenesis of osteo- 
dystrophies and bone tumors it is essential 
to study the mechanism of the formation 
of the morphologic changes which take 
place m the bone m the course of the de- 
velopment of these two conditions A 
generalized osteoplastic metastatic car- 
cmomatosis of the skeleton, particularly 
if due to primary carcmoma of the pros- 
tate or thyroid, cannot be differentiated 
either microscopically or roentgenologically 
from osteitis deformans A nucroscopic 
study of skeletal metastases of carcinoma 
may help m the understandmg of the 
reason for this smulanty 

The metastasis begins its development 
withm the marrow, and, when the group 
of cancer cells is small, the surroundmg 
bone marrow appears qmte normal Von 
Recklmghausen claims that the develop- 
ment of the metastasis is preceded by a 
hyperenua and hemostasis, due to ob- 
struction of the capiUanes by the tumor 
emboh In the specunens studied by the 
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ivnter, hemorrhage and hyperemia were 
noted frequently around large tumor 
masses, but not around minute metastatic 
nodules In the latter instance no mor- 
phologic abnormality could be found m 
the bone marrou 


the changes in the normal tissue surround- 
ing the metastasis consist in destruction 
of the compact bone These two separate 
conditions can be easily differentiated on 
tlie gross inspection of skeletal metastases 
However, the microscopic study of the 



Fig 6 Roentgenogram of both femora Shows an early stage of osteitis 
deformans 


As the tumor nodule mcreases in size 
it approaches and mvades the compact 
osseous tissue or the compact osseous 
partitions of the cancellous bone Then 
there begm to appear the characteristic 
changes m the bone tissue There are two 
classes of skeletal metastases of carcmoma 
osteoplastic, m which extensive new bone 
formation takes place around the meta- 
static tumor, and osteoporotic, m which 


cases analyzed by the writer showed that 
both conditions were generally present 
side by side The differences m the gross 
appearance are due to the fact that m one 
case esteosclerosis, or new bone forma- 
tion, predommates, while m another osteo- 
porosis, or the destruction of the old bone, 
is mamly m evidence 

The mechanism of bone destruction m 
metastasis of carcmoma differs from that 
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Fig 7 Roentgenogram of left humerus one week 
later No evidence of callus formation 


Fig 8 Roentgenogram of left humerus tiro weeks 
later Begmnmg of callus formation and begummg 
of osteoporosis 



observed m osteodystrophy Von Reck- 
linghausen first made the observation that 
the large polynuclear osteoclasts, which 
destroy the bone m osteoporosis, are very 
seldom foimd m the lacunas of the bone 
surxoundmg a growing metastasis of car- 
emoma, a fact which has been confirmed 
by most of the subsequent mvestigators 
In view of the absence of the large osteo- 
clasts, von Recklmghausen presumed that 
a softenmg takes place m this bone, due 
to the removal of the morgamc salts and a 
subsequent absorption of the tissues with- 
out the aid of any cells, a condition similar 
to the one found m osteomalacia Apolant 
(5), Erbsloeh (6), and Askanazy (7) are 
^so of the opmion that osteoporosis m 
skeletal caremoma may take place without 
the aid of speaal cells On the other hand, 
Goetsch (8) beheves that the cancer cells 
frequently found close to the walls of the 
lacunae are special osteoclasts derived from 
the cancer stroma In the specimens 
studied by the wnter, both cancer cells 
and the small connective tissue stroma cells 


were found in immediate apposition to the 
walls of the lacunae The cancer cells 
were so frequently the only cellular ele- 
ments withm the lacunae of the bone that 
It seems feasible to mamtam that cancer 
cells may act as direct osteoclasts The 
impression gamed by the wnter is that the 
small stroma cells only subsequently m- 
vade between the bone and the cancer 
cells However, even if it be adnutted 
that the stroma cells may act as osteoclasts. 
It IS apparent that the tumor itself, by the 
aid of its formed elements, may destroy 
the bone, and then grow by occupymg the 
space so formed 

The mechanism of the new bone forma- 
tion as observed by the ivnter is as follows 
At first, collagen fibrils are formed m 
abimdance from the old bone These 
fibrils gradually umte m thick bundles and 
subsequently form new bone tissue The 
latter is clearly formed from the con- 
stituent parts of the old bone On the 
other hand, as stated above, the writer 
did not observe any hyperemia, inflam- 
mation, or any other abnoimahty of the 
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Fig 9 Roentgenogram of left humerus sin weeks 
later Increase of osteoporosis 

bone marrow at the beginning of the 
development of the metastasis Further- 
more, necrosis of the bone was not found 
m any of the speamens exammed It 
must be concluded that some unknown 
factor derived from the cancer cells acts 
on the old bone tissue and stimulates its 
proliferation 

Thus two processes always take place 
side by side m skeletal metastases On the 
one hand, the tumor destroys the normal 
bone tissue, on the other hand, the re- 
maming osseous tissue proliferates and 
creates new bone, the latter most probably 
bemg an attempt at self-defense In the 
nucroscopic field m which this osteoplasia 
IS shown there is frequently no evidence 
of any cancer cells and the microscopic 
picture cannot be differentiated from 
osteitis deformans (Fig 10) 

SUMMARY AND CONCLUSIONS 

As was stated above, osteitis fibrosa 
and deformans appear to be morphologi- 
cally and roentgenologicaUy similar to 
osteoplastic metastatic carcmoma of the 



Fig 10 Rcxintgenogram of left humerus sin 
months later Both the callus and the rest of the 
humerus show CNtensivc osteitis deformans 


skeleton There must also be, therefore, 
some similarity m the mechamsm of the 
formation of the two conditions 

Osteitis fibrosa and osteitis deformans 
are comparatively rare conditions, the 
same bemg true of skeletal metastasis m 
carcmoma Only 2 5 per cent of all cases 
of carcmoma of the stomach and 3 per 
cent of all cases of carcmoma of the uterus 
show metastases m the bones It is sig- 
nificant that the types of carcmoma which 
most frequently develop metastases m the 
bones are carcmoma of the breast, of the 
prostate, and of the thyroid, t e , organs 
with active endoceUular metabohsm and 
endocrme functions Moreover, even 
withm these groups may be observed 
remarkable differences m development 
In carcmoma of the prostate, the greatest 
number show extensive osteoplasia and the 
patients may contmue to five even for 
years, with a well functiomng skeleton 
In carcmoma of the thyroid, the predorm- 
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nance of osteoplasia or osteoporosis is 
encountered with about equal frequency 
On the other hand, in carcinoma of the 
breast, cases with osteoporosis are more 
frequently obser\'^ed, and even a begmnmg 
of osteoplasia soon changes mto osteo- 
porosis 

In order to obtam a clearer conception 
of the relationship of these two phases m 
the development of skeletal metastases, as 
well as of osteodystrophies, it is necessary 
to analyze them separately 

The destruction of the normal bone tis- 
sue (osteoporosis) m skeletal metastasis 
IS a purely local process and, as stated 
above, must be a direct function of the 
group of cancer cells transported to the 
bone This function is most probably 
chemical, m accordance with von Reck- 
hnghausen’s conception, and the resultant 
change m the bone, as he thought, is 
analogous to the condition found in osteo- 
malaaa Probably not all types of cancer 
cells possess this capaaty and many emboh 
of cancer cells which enter the bone marrow 
do not destroy the bone but are themselves 
destroyed by the normal tissue of the bone 
The difference between the osteoporosis 
m carcmoma and m osteodystrophy con- 
sists m the fact that m the latter condi- 
tion the cells which act on the bone do it at 
a distance and may represent the fimction 
of the parathyroids or other endocrine 
glands 

The new bone formation (osteoplasia) 
is undoubtedly, as stated above, an at- 
tempt at self-defense, a reactive or repara- 
tive process, and the mechanism of its 
formation is identical m all types of bone 
tumors or osteodystrophies 

The reason for the pronunence of osteo- 
plasia m some forms of osteodystrophies 
and tumors of the bone and its absence m 
others must be looked for m the differences 
of the function of the endocellular me- 
tabolism, whether it concerns endocnne 


action, nutntional deficiency, or local ac- 
tion of cancer cells One type of cancer 
cells or of endocrme organs may pre- 
do min ate m its destruction of the bone over 
the reparative power of the latter, while 
m other types of cells the reparative func- 
tion of the bone tissue predominates 
It IS mterestmg to note m tos connection 
that, m a general way, osteoporosis 
(rachitic, carcmoma of the breast) pre- 
vails m the yoimg and osteoplasia (Paget’s 
disease, carcmoma of the prostate) pre- 
dommates m old age This comades 
with the fact that, durmg senescence, 
many types of parenchymatous tissues 
are replaced by fibrous connective tissue 
Scirrhous carcmoma, m which the fibrous 
stroma predominates, is also a disease of 
old age 

A fuUy developed generalized case of 
Paget’s is usually easy to diagnose How- 
ever, there are many cases reported without 
any pathology m the skull or mvolvmg 
only a few bones and even only one bone 
(9) A final diagnosis of Paget’s should 
not be made until the possibihty of primary 
mahgnancy elsewhere is excluded In the 
case reported m this paper the mechamsm 
of the heahng of the traumatic fracture 
estabhshed the diagnosis of Paget's, though 
the patient did not present a classical 
picture of the disease 
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ROENTGEN TREATMENT OF HYPERTHYROIDISM^ 

By THOlvIAS A GROOXHER, M D . avd ARTHUR C CHRISTIE, Ivl D , Washmgloti, D C 
From tlie Radiological Clinic of Drs Groover, Christie, and Memtt 

I IIN 1929 we reviewed all of our cases of ticular communities, and affords a means 
hyperthyroidism, covenng the period of companng the results of one method of 
" from 1917 to 1927, inclusive, and pub- treatment with another Although it has 
hshed a statistical analysis of 305 cases been known for many years that irradia- 
showmg the results of treatment by roent- tion is a comparatively satisfactory method 
gen irradiation (1) We will m this paper of treatmg hyperthyroidism it is only re- 
show the results of treatment of 252 addi- cently that sufficient data in comparable 
tional cases, covenng the penod from 1928 form have been accumulated to parallel 
to 1931, mclusive Some of the statistical that relating to its surgical treatment 
details embodied in the previous publiea- There is far more to the treatment of 
tion ivill be ormtted from this report in hyperthyroidism than either irradiation or 
order that other aspects of the subject may surgery connotes Its successful manage- 
be more fuUy discussed ment involves tlie management of a human 

It IS our behef that statistics, as usually being and not merely the treatment of a 
compiled for evaluating remedial measures disease by a rule-of-thumb techmc Un- 
m disease, are often accorded a degree of less the radiologist is prepared to assume, 
importance which they do not ment and, m fact, does assume, that responsi- 
Certainly this is true if mere weight of bihty, he will have more than his share of 
numbers is given primary consideration unsatisfactory results The fact that the 
Particularly m a disease such as hyper- radiologist has to a large extent been re- 
thyroidism in which there are so many garded as a dispenser of a remedy rather 
collateral and comphcating factors, both than as a chmaan and consultant has de- 
psychic and somatic, a mere tabulation layed deserved recogmtion of irradiation 
of results following this or that method of as an effective method of treatment 
treatment necessarily gives but an unper- We have assumed such responsibilities 
feet idea of the mdividual case In one in our own work for many years with, m 
case an associated vascular hypertension the mam, harmomous co-operation of 
or myocardial disease may render the m- mtemists who refer the majority of our 
terpretation of results exceedmgly per- cases to us We record our own histones, 
plexmg, and m another extrmsic circum- make our own exammations, do our own 
stances such as the econonuc status of the basal metabolisms, and either have full 
patient or the personahty and resource- responsibihty for the general management 
fulness of the physiaan may be factors of the case or share m it with the r^errmg 
which determ in e success or failure of treat- physiaan Doubtless other radiologists 
meat A careful analysis of fifty unse- who treat a considerable number of cases 
lected cases, therefore, would be more il- of h}'perthyroidism pursue a similar pohey, 
lummatmg than the compilation of five and we would not consider it worthy of 
thousand cases which did not take these mention but for the gratmtous assumption 
collateral factors mto account on the part of critics of radiological statis- 

Nevertheless, the latter method of ap- tics that the radiologist does not do every- 
proach has its value, and if it does nothmg tlung that the goiter surgeon does to make 
more, it gives some mdication of the popu- his statistics equally rehable Formerly 
la^ of given remedial measures m par- the attack on radiotherapy as a means of 

* Read before the Araencan Congress of Radiology, treatmg hyperthyroidism Centered on the 
at Chicago, Sept. 26-30, 1933 ’ absence- of statistics as to its value Now 
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nance of osteoplasia or osteoporosis is 
encountered with about equal frequency 
On the other hand, in carcinoma of the 
breast, cases with osteoporosis are more 
frequently observed, and even a begmnmg 
of osteoplasia soon changes mto osteo- 
porosis 

In order to obtam a clearer conception 
of the relationship of these two phases m 
the development of skeletal metastases, as 
well as of osteodystrophies, it is necessary 
to analyze them separately 

The destruction of the normal bone tis- 
sue (osteoporosis) m skeletal metastasis 
IS a purely local process and, as stated 
above, must be a duect function of the 
group of cancer cells transported to the 
bone This function is most probably 
chemical, m accordance with von Reck- 
hnghausen’s conception, and the resultant 
change m the bone, as he thought, is 
analogous to the condition found m osteo- 
malaaa Probably not all types of cancer 
cells possess this capaaty and many emboh 
of cancer cells which enter the bone marrow 
do not destroy the bone but are themselves 
destroyed by the normal tissue of the bone 
The difference between the osteoporosis 
m carcmoma and m osteodystrophy con- 
sists m the fact that m the latter condi- 
tion the cells which act on the bone do it at 
a distance and may represent the function 
of the parathyroids or other endocrme 
glands 

The new bone formation (osteoplasia) 
IS undoubtedly, as stated above, an at- 
tempt at self-defense, a reactive or repara- 
tive process, and the mechanism of its 
formation is identical m all types of bone 
tumors or osteodystrophies 

The reason for the prommence of osteo- 
plasia m some forms of osteodystrophies 
and tumors of the bone and its absence m 
others must be looked for m the differences 
of the funcfaon of the endocellular me- 
tabolism, whether it concerns endocrme 


action, nutritional deficiency, or local ac- 
tion of cancer cells One type of cancer 
cells or of endocrme organs may pre- 
dommate m its destruction of the bone over 
the reparative power of the latter, while 
m other types of cells the reparative func- 
tion of the bone tissue predommates 
It is mterestmg to note m this connection 
that, m a general way, osteoporosis 
(rachitic, carcmoma of the breast) pre- 
vails m the young and osteoplasia (Paget’s 
disease, carcmoma of the prostate) pre- 
dommates m old age This comades 
with the fact that, durmg senescence, 
many types of parench)rmatous tissues 
are replaced by fibrous connective tissue 
Scirrhous carcmoma, m which the fibrous 
stroma predommates, is also a disease of 
old age 

A fully developed generalized case of 
Paget's IS usually easy to diagnose How- 
ever, there are many cases reported without 
any pathology m the skull or mvolvmg 
only a few bones and even only one bone 
(9) A final diagnosis of Paget's should 
not be made until the possibihty of primary 
mahgnancy elsewhere is excluded In the 
case reported m this paper the mechamsm 
of the heahng of the traumatic fracture 
estabhshed the diagnosis of Paget’s, though 
the patient did not present a classical 
picture of the disease 
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By THOMAS A GROOVER, M D , mid ARTHUR C CHRISTIE, M D , Waslniiglm, D C 
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1||N 1929 -we re\aewed all of our cases of 
hyperthyroidism, covermg the period 
'''' from 1917 to 1927, inclusive, and pub- 
hshed a statistical analysis of 305 cases 
showing the results of treatment b}’’ roent- 
gen irradiation (1) We will m this paper 
show the results of treatment of 252 addi- 
tional cases, covering the penod from 1928 
to 1931, mclusive Some of the statistical 
details embodied m the previous publica- 
bon iviU be omitted from this report in 
order that other aspects of the subject may’^ 
be more fully discussed 

It IS our behef that statistics, as usually 
compiled for evaluating remedial measures 
m disease, are often accorded a degree of 
importance which they do not merit 
Certainly this is true if mere weight of 
numbers is given primary consideration 
Particularly in a disease such as hyper- 
thyroidism m which there are so many 
collateral and comphcating factors, both 
psychic and somatic, a mere tabulation 
of results followmg this or that method of 
treatment necessarily gives but an imper- 
fect idea of the mdividual case In one 
case an assoaated vascular hypertension 
or myocardial disease may render the m- 
terpretation of results exceedmgly per- 
plexmg, and m another extrinsic circum- 
stances such as the econormc status of the 
patient or the personahty and resource- 
fulness of the physician may be factors 
which determme success or failure of treat- 
ment A careful analysis of fifty unse- 
lected cases, therefore, would be more il- 
lurmnatmg than the compilation of five 
thousand cases which did not take these 
collateral factors mto account 

Nevertheless, the latter method of ap- 
proach has its value, and if it does nothmg 
more, it gives some mdication of the popu- 
larity of given remedial measures in par- 


ticular communities, and affords a means 
of companng the results of one method of 
treatment with another Although it has 
been known for many years tliat irradia- 
tion is a comparatively satisfactory method 
of treating hyperthyroidism it is only re- 
cently that sufficient data in comparable 
form have been accumulated to parallel 
that relating to its surgical treatment 
There is far more to the treatment of 
h)Tjerthyroidism than either irradiation or 
surgery connotes Its successful manage- 
ment involves tlie management of a human 
being and not merely the treatment of a 
disease by a rule-of-thumb techmc Un- 
less tlie radiologist is prepared to assume, 
and, m fact, does assume, that responsi- 
bihty, he will have more tlian his share of 
unsatisfactory results The fact that the 
radiologist has to a large extent been re- 
garded as a dispenser of a remedy rather 
than as a chnician and consultant has de- 
layed deserved recogmtion of irradiation 
as an effective method of treatment 

We have assumed such responsibihties 
m our own work for many years with, m 
the mam, harmomous co-operation of 
intermsts who refer the majority of our 
cases to us We record our own histones, 
make our own exammations, do our own 
basal metabohsms, and either have fid! 
responsibihty for the general management 
of the case or share m it with the referrmg 
physiaan Doubtless other radiologists 
who treat a considerable number of cases 
of hyperthyroidism pursue a s imil ar pohcy, 
and we would not consider it worthy of 
mention but for the gratmtous assumption 
on the part of cntics of radiological statis- 
tics that the radiologist does not do every- 
thmg that the goiter surgeon does to make 
his statistics equally rehable Formerly 
the attack on radiotherapy as a means of 
treatmg hyperthyroidism centered on the 
absence of statistics as to its value Now 


‘ Read before the Amencan Congress of Radiology 
at Chicago, Sept 26-30, 1933 
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that statistics are rapidly accutaulating 
the attack has shifted to their comparable 
rehabihty and to the competency of the 
radiologist to deal with the disease 

In a typical form hyperthyroidism pre- 
sents but few difhculties m diagnosis, but 
particularly in view of the relative harm- 
lessness of irradiatmg the thyroid many 
patients are bemg referred to the radiolo- 
gist for therapy m which the problem of 
mcnminatmg or absohnng the thyroid 
presents many difficulties Many such 
cases require prolonged clinical observa- 
tion and repeated basal metabohc deter- 
minations Without such cnbcal study 
the statistics relatmg to hyperthyroidism 
will mclude many cases that do not prop- 
erly belong there Ten per cent of the 
cases coming to us with a diagnosis of 
h3rperthyT0idism fall m that group The 
majonty are made up of ps 3 '^cho-neurotics, 
constitutional mfenors, and the vascular 
hypertensives When patients of these 
groups present themselves with a report 
of elevated metabolism, and particularly 
if there should be some thyroid enlarge- 
ment, an expenditure of much effort is 
required to properly eluadate them, and 
m some the r6le of the thyroid may remam 
permanently doubtful It is unfortunate 
that the falhbihty of basal metabohc deter- 
mmations is not suffiaently' well recognized 
generally If they do not harmonize with 
the chmcal evidence any doubt as to the 
possibihty of thyroid dysfunction should 
be resolved m favor of the chmcal evidence 
imtil every one of the many possible sources 
of error m the metabohc detemunations 
have been repeatedly checked and con- 
clusively ehmmated 

There has been very httle vanation m 
our method of treatmg hyperth 3 a‘oidism 
dunng the past ten years 

At our first mtennew wnth a patient we 
tell hiTTi what we expect him to do and what 
we expect to accomplish Such patients 
usually have many questions to ask and 
time should be taken to answer them 
frankly and m considerable detail The 
prmaples of treatment and the results to 
be expected have become so thotoughly 


established that there is no longer any 
justification for indefimte or evasive re- 
phes In our earher experience, many 
patients, after one or two treatments by 
irradiation, would abandon it m favor of 
surgery, but as confidence m the former 
has become more firmly grounded not only 
m our own minds but m the mmds of our 
medical confreres and the laity such oc- 
currences have become mcreasmgly rare 
The general management of patients 
with hyperthyroidism is so well outhned 
m most of the standard text-books on the 
practice of medicme that it would seem 
nimecessaiy to stress it here but for the 
fact that the specialist is prone to under- 
estimate its importance Nothmg that 
the radiotherapist or surgeon is able to ac- 
comphsh m this disease obviates the neces- 
sity for physical rest, either complete or 
modified, as the degree of toxicity may mdi- 
cate For patients exhibiting marked tox- 
icity, bed rest is msisted upon They 
almost mvanably rebel at the suggestion, 
but if the reasons for it are patiently and 
sympathetically explamed, their whole- 
hearted co-operation (which is considered 
highly important) can usually be obtamed 
More than six weeks of complete rest is 
seldom required even if a longer penod 
IS mdicated, it is often desirable to permit 
sufficient hberty to mamtam morale For 
the milder cases, modified rest is prescribed 
By a careful study of the occupational, 
social, and recreational habits of such 
patients their physical activities can usu- 
ally be reduced at least 25 per cent without 
requirmg undue sacnfices on them part 
It is of considerable importance that the 
rest requirements of the mdmdual patients 
be appraised as accurately as possible at 
the begmmng of their treatment, as they 
are pecuharly susceptible to suggestions 
that seem adverse to their favorable prog- 
ress, and it causes an unfavorable reac- 
tion if it becomes necessary to shift from 
partial to complete rest, espeaally if such 
a contmgency has not been antiapated 
Mental tranquihty is no less important 
than physical rest These patients need 
to be msprred with hope and confidence 
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m a successful issue, and this is always at- 
tempted, but never to tlie extent of over- 
stepping the bounds of smcenty and perfect 
frankness ISIental conflicts should be 
corrected, fears allayed, and morale main- 
tained 

SuperAusion as to food and water intake 
should not be neglected Ordinarily medi- 
cation IS of minor importance Sometimes 
sedatives are helpful, and, to meet special 
indications, such as cardiac decompensa- 
tion, appropnate remedies are, of course, 
used The use of lodme, with due regard 
to its hmitations, is often helpful whereas 
the surgeon uses it to prepare the patient 
for operation, the radiologist can at times 
use it advantageously until irradiation has 
time to become effective Unfortunately, 
its use all too frequently leads to delay m 
mstitutmg curative measures, and, by 
masking the symptoms of the disease, is 
apt to mislead the radiologist as to the 
amount of irradiation necessary to effect 
a permanent cure 

Foci of infection should be routmely 
sought for and elimmated as far as possible, 
due regard bemg given to the hazard that 
any operative procedure might entad 
We have on a number of occasions seen 
rebelhous cases proceed to prompt re- 
covery after the removal of mfected teeth 
or tonsils, and have reason to beheve that 
some unsatisfactory results are traceable 
to irremediable focal infections 

Undoubtedly hyperthyroidism is suc- 
cessfully treated by irradiation with rather 
widely varymg techmcs It is our practice 
to adnumster treatments at intervals of 
three weeks Three areas are exposed, 
one over each side of the neck and one over 
the upper sternal region The size of the 
portal is varied to conform to the anatomi- 
cal structure, but we consider it important 
to irradiate the entue thyroid and thymic 
areas and the size of each portal is seldom 
less than S X 12 centimeters The mark- 
mg off of the areas, the positionmg of the 
patient, and the adjustment of the tube 
should be closely supervised by the radiolo- 
gist and not left entuely to the discretion 
and judgment of a techmaan The physi- 


cal factors as to dosage are 5 miUiamperes 
of current, 140 K V , 10-mch focal dis- 
tance, and 5 mm aluminum filter — with 
these factors the administration of 200 r 
through eacli portal is regarded as entuely 
safe and is the dose routinely employed 
We have never seen any immediate or re- 
mote deletenous effects on the skin or 
larynx when the roentgenologist adheres to 
it No doubt favorable effects are mam- 
fested somewhat sooner and fewer treat- 
ments are requued when larger doses are 
employed, and m selected cases we believe 
this method is justifiable, but, on the whole, 
the potential disadvantages of larger doses 
outweigh their advantages Regardless of 
the ultimate result, we find that 38 5 per 
cent of this senes of cases has been given 
SIX treatments or less, 39 7 per cent, more 
than SIX but less than ten, and 21 S per 
cent, more than ten The number of 
treatments which may be required in the 
mdmdual case cannot be foretold, and 
any assurances given patients in that re- 
gard should be in terms of the average 
Highly toxic cases may get weU and remam 
well after three or four treatments, whereas 
nuld cases may requue three or four times 
as many Indeed, it is our impression 
that the more the individual case deviates 
from the perfectly typical, full blown thyro- 
toxic syndrome, the more troublesome it 
IS to treat We have not set an arbitrary 
limit to the number of treatments to be 
given patients, but judge each on its indi- 
vidual merits Improvement is usually 
manifested withm two months from the 
beginmng of treatment and is progressive 
We do not know of any contra-mdica- 
tions to the treatment of hyperthyroidism 
by irradiation It is conceivable that m 
rare mstances pressure symptoms may con- 
stitute an emergency, and, under certam 
conditions, particularly with respect to 
availabihty, treatment by irradiation may 
be less practical than surgery under 
such circumstances the latter is given pref- 
erence There are no logical reasons for 
combuimg the two methods except to the 
extent that where one has failed to cure, 
the other may be employed Mahgnancy 
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has not supervened in any of the 557 cases 
treated by us, covenng a penod of 16 
years, nor do we know of su^ occurrence 
m the practice of other radiologists It is 
our behef that mahgnancy of the thyroid, 
particularly clinical mahgnancy, is a rare 
disease, and that the suggestion of operat- 
mg on all adenomatous goiters with a view 
to preventmg it is wholly misconceived 
In a large senes of cases at the Mayo 
Chmc (2) the ratio of mahgnant tumors 
of the thyroid gland to all sunple goiters 
(colloid and adenomatous) was 1 to 36 7 
(2 7 per cent) It is admitted that there 
are no data available as to the madence of 
both conditions, and it is pomted out that 
most persons with carcmoma of the thyroid 
eventually seek medical advice for it, 
whereas many with nodular goiter do not 
In 65 per cent of the cases of the Mayo 
Chmc senes the diagnosis rested solely 
on the microscopic findmgs which, at least 
from a practical standpomt, are not neces- 
sarily :toal or conclusive It is not alto- 
gether fanciful to assume that cells un- 
^stmguishable from mahgnant tumor cells 
nught be uncovered m every human bemg 
past middle hfe, provided every cell m the 
body could be mspected under the nucro- 
scope It IS highly probable that even 
now the aggregate number of deaths from 
surgical operations on the thyroid far ex- 
ceed the number of deaths from cancer of 
the thyroid, and, if that be true, the recom- 
mendation of surgery as a preventive 
measure for the latter would appear to be 
founded on wholly fallaaous reasoning 
Other objections that have been raised to 
the irradiation therapy of toxic goiter are 
equally chimencal or mconsequential 
The only pertment considerations relate 
to its effectiveness and comparable safet)-- 
m cmmg the disease 

Of the 252 cases compnsmg the present 
senes, 55 (21 82 per cent) were classified as 
mild, 138 (54 76 per cent) as moderate, 
and 59 (23 42 per cent) as severe Of the 
senes, 202 (80 15 per cent) were cured, 39 
(15 47 per cent) were improved, and 11 
(4 38 per cent) were unimproved Recur- 
rence took place m 3 (1 19 per cent) Of 


the senes, 16 (6 35 per cent) had previously 
been operated on without cure of these, 
12 (75 per cent) were cured, 3 (IS 75 per 
cent) improved, and 1 (6 25 per cent) unim- 
proved Seven patients (2 38 per cent) 
were operated on after irradiation therapy 
had failed to effect a cure, the results in 
these cases bemg unknown Five cases 
(2 per cent) developed hypothyroidism 
after irradiation there were no other 
sequelae The average gam m weight for 
all patients of the senes was 13 3 pounds 

Pursumg our usual pohcy with respect 
to follow-up of cases of hyperthyroidism, 
most of those m this senes and many in 
our previous senes are still kept under 
penodic observation We find little dif- 
ficulty m havmg such patients return for 
penodic check-up, provided they are given 
defimte appomtments, personal attention, 
and are not charged for the service 

Our own results are about on a par with 
those of other radiologists, particularly 
those who have treated a considerable 
number of cases MenviUe (3) collected 
over ten thousand cases treated by radiolo- 
gists scattered throughout the country, 
which show a remarkable uniformity m 
the results obtained 

There are now abundant data, equally 
comprehensive in detail and reliable as to 
pertment facts, for companng the results 
of irradiabon therapy with those of sur- 
gery Despite all that has been said as to 
their respective ments and dements, the 
only vital consideration as to choice between 
them hes m the fact that the former is unat- 
tended b)’- mortahty, whereas the latter is 
attended by a defimte mortahty This 
percentage of mortahty, though low m the 
hands of the expenenced goiter surgeon, is 
undoubtedly considerable m the hands of 
the average general surgeon Both groups 
have probably about reached the hmits of 
their efficiency and it must be admitted 
that both fall short of an ideal method of 
treatment for this disease 
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"rise in voltage” effect 


The first striking fact is that the voltage 
never drops to zero though this was a half 
wave valve machine mth the only capaaty 
that of the transformers Tins is not quite 
so surpnsing, however, if we examine the 
current wave and note that for a goodly 
part of the cycle no current is flowing, 
wlucli means that an extremely small 
capaat)' would be sufficient to maintain 
the voltage It wall be noticed that the 
voltage nses higher and falls loiver on the 
hot tube The current, on the other 
hand, has a much higher peak value for 
the cold tube 


Grantmg some cause for this high peak 
current for the moment, the explanation 
becomes simple The load on the ma- 
chme increases at this pomt of the cycle, 
which, due to the internal resistance of 
the transformers and controls, causes a 
lowermg of the peak voltage Now as the 
tube warms up the peak current falls off 
(the average current as read by the 
milhammeter being held constant), which 
relieves the load on the transformer at 
tlus pomt, wnth a consequent nse in peak 
voltage 

In an effort to find an explanation for 
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THE "RISE IN VOLTAGE" EFFECT OF THERAPY X-RAY TUBES' 

By C M SLACK, PhD, atidK O SMTH, Ph D , Bloomfield, N J 
Research Laboratory, Westinghouse Lamp Company 


I N the past, one of the chief womes of 
the roentgenologist practismg therapy 
has been the nncertain and usuallj’^ 
short hfe of the deep therapy x-ray tube 
These tubes were usually operated under 
the pubhshed ratings, yet a life of 200 
hours was considered reasonably good 
The tube usually faded by electncal punc- 
ture m some portion of the glass envelope 
The mtroduction of heavy-walled pyrex 
bulbs and tubmg m the manufacture of 
these tubes largely elimmated this difBculty 
and added greatly to the tube life and 
steadmess of operation 

It has been noted, however, by certam 
users of these new tubes that the voltage 
across the tube nses as the tube heats up, 
if the mdhamperes are held constant 
This voltage nse is usually accompamed 
by a correspondmg, though smaller, change 
m the x-ray output 

The wide variations m this effect brought 
about by the different types of tubes and 
machines make our measurements to date 
too limi ted for anythmg but a quahtative 
report on the magmtude of this effect 
The underlying cause, however, has been 
mvestigated more fuUy^, and it is this phase 
of it which will be considered now m 
detad 

As a first step in this mvestigabon, the 
vanation m voltage and x-ray output, 
with time, was measured for a heavy- 
walled deep therapy tube operated on a 
full wave mechamcally rectified umt 
The current through the tube was held 
constant The result is shown m Figure 1 
(Curve A) The vanabon m output 
with this mechamcally rectified umt was 
irregular but qmte small, and was not 
plotted The work was then contmued 
on a half wave valve rectified machme, 

■ Read before the Radiological Soaety of North 
Anaenca, at the Eighteenth Annual MeeUng. at AtlanUc 
City, Nov 2S-Dec. 1, 1932 


With the rather stnkmg results shoivn m 
Figure 1 (Curves B and C), and Figure 2 
The equdibnum time for Curves B and C, 
Figure 1, IS reduced to 5 and 12 minutes, 
respecbvely, at 6 mdhamperes As will 
be pomted out later, these curves cannot 
be taken as typical of these types of ma- 
chmes smce the charactensbcs of the 
parbcular transformers and conbols are 
the govermng factors The senousness 
of this situabon hes m the possibdity of 
the users of these tubes either measurmg 
the output or voltage before equdibnum 
condibons are reached With certam ma- 
chmes, if the imbal voltage is 200 K V , 
the eqmhbnum peak voltage could be as 
high as 250 K V , and the x-ray output 
mcreased 25 per cent This would result 
m an overdose to the pabent and an over- 
load for the tube 

It was found necessary to wait between 
15 and 30 minutes after turmng off the 
power before the voltage would start at 
its lowest pomt this gave us an op- 
portumty to detenmne whether the tune 
effect was m the tube or transformer By 
connectmg two tubes m parallel across 
the high voltage tenmnals with mde- 
pendent filament controls, first operatmg 
one tube and then the other, it was pos- 
sible to determine that the time element 
depended on the tube alone Yet the 
effect was not mdependent of the genera- 
tor, smce the same tube showed a different 
nse on a different generator It was 
suspected that there must be some change 
m the tube charactensbcs on heatmg, 
which, m turn, influenced the wave form 
of the high voltage generator 

This wave form change was mvestigated 
by means of a cathode-ray oscillograph 
with connections as shown m Figure 3 
Figure 4 shows the type of current and 
voltage waves obtamed by this method for 
cold and hot tubes 
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termmes tlie peak milliamperage and when 
this IS lowered there is a corresponding 
drop in the load on the transformer, 
resultmg m a peak voltage rise It is 
mterestmg to note, in Figure 4, tliat, with 


portion of the voltage wave second, 
when the tube warms up the maximum 
voltage increases but a smaller percentage 
of tlie current is flowng at this tune 
Thus the change m quantity and quality 


YALVB VALVE. 



Fig 3 Wmng diagram of generator and osciUograph for obtaining voltage 
and current waves 


a heavy-walled therapy tube operatmg at 
200 K V and 10 ma , the tube is passmg 
at the peak of the voltage wave 44 5 ma , 
when cold, and 26 6 ma , when hot 
The effect of these wave form changes 
on the x-ray output is not so large as one 
might expect smce there are two factors 
mvolved which tend to neutralize one 
another First, with a cold tube the peak 
voltage IS low but a large part of the 
current flows through the tube at this 


of the x-ray output is mtimately tied up 
with the generatmg equipment On some 
machmes the output wfll go up, and on 
others down, as the tube heats up For- 
tunately, m most cases the change m out- 
put IS not so great as would be expected 
by the change m voltage 

An mterestmg exception to this rule is 
an ideally built pulsatmg machme m 
which there is no appreciable energy loss 
m the controls or transformer This 
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this change m peak current value a speaal 
tube was used Three equally spaced 
conducting nngs were painted on the 
inside of the bulb, having their centers 
on the tube axis These were connected 
through the glass to corresponding rings 


veloaties dose to that of the primary 
beam 

Now referring to the curves showing the 
voltage and current waves (Fig 4), the 
explanation of the whole phenomenon 
becomes as follows 
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Fig 2 Curves showing change in therapy tube output with tune for three 
current values Half wave valve recbfied 


onXtfae outside Between the central 
inner rmg and the lead-m wire there was 
a gap of about an mch where the conduct- 
mg matenal had been removed 'WTien 
this tube IS operated cold, even as low as 
100 K V , there is violent sparkmg over 
this gap, showmg a large potential differ- 
ence between the mner and outer surfaces 
of the bulb When the bulb becomes hot 
this sparkmg stops and the tube operates 
normally — the glass of the bulb has be- 
come conductmg When these seal-m 
wires are connected through a milham- 
meter to ground, as much as 1 5 miUi- 
amperes will flow with a tube current of 
8 milhamperes This current flow is m 
the proper direction for dectron flow to 
ground, and is due to scattered dectrons 
from the target, some of which have 


TlTien the pyrex glass is cold it is a good 
msulator, thus the scattered electrons 
from the anode charge the inner surface 
of the bulb to a potential equal to that of 
the cathode at the peak of the voltage 
wave As the tube voltage falls durmg 
the next part of the sme wave, this negative 
charge remains and acts like a gnd, pre- 
venting electrons from leavmg the fila- 
ment When the tube is hot the glass 
becomes conductmg, thus allowmg the 
charge to dissipate through the bulb walls, 
which, m turn, pemuts more current to 
flow from the filament at the lower voltage 
portions of the sme wave The filament 
temperature must then be lowered to 
mg-intain the 8 ma average current as 
shown by the milhammeter 

The filament temperature, however, de- 
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tennmes the peak tnilhatnperage and when 
this IS lowered there is a corresponding 
drop in the load on the transformer, 
resultmg m a peak voltage nse It is 
interesbng to note, in Figure 4, that, noth 


portion of the voltage wave second, 
when the tube warms up the maximum 
voltage mcreases but a smaller percentage 
of the current is flowing at this time 
Thus the change m quantity and quality 
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Fig 3 Wiring diagram ot generator and osciUograph for obtaining voltage 
and current waves 


a heavy-waUed therapy tube operating at 
200 K V and 10 ma , the tube is passmg 
at the peak of the voltage wave 44 5 ma , 
when cold, and 26 6 ma , when hot 
The effect of these wave form changes 
on the x-ray output is not so large as one 
might expect smce there are two factors 
mvolved which tend to neutralize one 
another Fast, with a cold tube the peak 
voltage IS low but a large part of the 
current flows through the tube at this 


of the x-ray output is mtimately tied up 
with the generatmg eqmpment On some 
machmes the output will go up, and on 
others down, as the tube heats up For- 
tunately, m most cases the change m out- 
put IS not so great as would be expected 
by the change m voltage 
An mterestmg exception to this rule is 
an ideally built pulsatmg machme m 
which there is no appreaable energy loss 
m the controls or transformer This 





284 


RADIOLOGY 


machine shows no voltage change but a 
lowenng of some 25 per cent m x-ray- 
output, with the estabhshment of equi- 
hbnum conditions at 200 K V and 8 ma 
The oscillograph also explams this as bemg 
due to a broadenmg of the current wave, 
■with a correspondmg fall m the current 
flowmg at the crest of the voltage wave 
In practice there are three ways of 
overcommg these vanations m voltage and 
tube output 

I By the use of a constant potential 
machme, 

II By the operation of the tube m a 
manner to keep the glass cool, 
III By allowmg sufficient tune for the 
tube to reach temperature equi- 
hbnum 

I The constant potential machme, 
except for the expense mvolved, offers an 
ideal solution for the problem The out- 
put and voltage are the same for hot and 
cold tubes There are no wave form 
troubles -with which to bother It gives 
a real meanmg to voltages as measured by 
a sphere gap or electrostatic voltmeter 


It is by far the most effiaent type of vra) 
generator, and, m spite of some opinion 
to the contrary, is probably the easiest 
on the tube 

II If the pyrex glass is maintained 
at a temperature below 100° C , it retains 
its msulatmg properties and the output 
and voltage -will remam constant 

TABLE I — SHOWING THE APPROXIMATE OUT- 
PUT IN “r PER minute” for three com- 
monly USED TYPES OF MACHINES 200 
K V , 8 MA , 50 CM DISTANCE, 0 5 MM CU 
PLUS 2 MM AL FILTER 



Full wave 


Constant 

mechanicallj 

Half wave valve 

potential 

rectified 

rectified 

34 0 

22 6 

17 0 


in In practice, at the present tune, a 
large majority of the outfits m use are half 
or full wave rectified either valve or 
mechamcal With these, the simplest solu- 
tion is to measure the time required for the 
estabhshment of eqmhbnum conditions 
under which the work is being conducted 
and to wait this mterval before measunng 




so 



cvRneuT 
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Fie 4 Oscillograph pKture of current and voltage charactenstics of heavy 
wall deep therapj tube on 60 ~ half -wave valve rectified machine. 
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either voltage or output At 8 ma , tlie 
longest equihbnum time was about six 
mmutes, whereas at 4 ma it vaned be- 
tween eight and twenty minutes, de- 
pendmg largety on the tube wall tluck- 
ness 

Since the preparation of this manuscript 
our attention has been called to an ab- 
stract which appeared in the program of 
the Amencan Roentgen Ray Society at 
their meeting, Sept 27 to 30, 1032, at 
Detroit, Michigan, entitled "The Be- 
havior of Different Types of Deep Therapy 
X-ray Tubes on Different Types of Genera- 
tors,” by Launston S Taylor, Washing- 
ton, D C This abstract considers cer- 
tam phases of the problem dealt with 
here 

DISCUSSION 

Dr a Mutscheller (New York City) 
Dr Slack’s paper touches on a subject 
upon which I have been making observ'a- 
tions for a long time In calibrating many 
different types and makes of deep therapy 
apparatus, I have frequently found that 
there are changes in the radiation intensity 
durmg the first few mmutes of operation 
of the tube and the machme While 
keepmg m nund all the data that might 
have a bearmg on this subject, I came to 
the conclusion that there are three factors 
mvolved as bemg responsible for the 
changmg output — one bemg the tube, 
and the other two bemg connected with 
the high voltage generatmg equipment 
In my laboratory, I had an opportunity 
fully to mvestigate the characteristics of 
tubes with constant potential current, and 
I found that some tubes do have defimte 
characteristics, or do undergo defimte 
changes durmg operation as tune goes on 
These are, of course, typical tube changes, 
namely, a gradual decrease of milhamper- 
age due to adjustments between the heated 
parts of the tube, and the remainmg gas 
pressure However, with careful and pro- 


longed operation, these conditions usually 
dear up m a manner which is generally 
well known as seasoning of x-ray tubes 
Therefore, these changes are distmct and 
they are easily recognized as against the 
changes that are dependent upon the 
machine 

With some types of machines, espeaally 
those in which the transformer iron is very 
highly saturated, I found that, ordmanly, 
it takes from seven to ten imnutes for the 
radiation output to become constant 
Before that time, the output is lower (I 
should say, on an average, about 20 per 
cent) than the final equihbnum radiation 
intensity, and it increases gradually Very 
often the voltage, as indicated by the 
sphere gap measurement, also mcreases 
These, of course, are observations whde 
the heating current or the rmlhamperage 
of the tube are kept constant and while 
the control remains unchanged 

Another type of apparatus which I 
tested, and which produced constant po- 
tential without any superposed high fre- 
quency or unduly large npples, bnngs the 
tube to eqmhbnum m a very short tune 
and, ordmanly, there are no changes except 
possibly such as are due to heatmg of re- 
sistances when they are present There- 
fore, for the proper operation of x-ray 
tubes with constant potential, there should 
be used a minimum of ballast resistance so 
that the condensers are always fully 
charged to normal voltage If a large 
amount of ballast resistance is used, then 
we have changes, caused by heatmg of re- 
sistances, or of the type reported with one 
of the previously mentioned tjpes of 
machmes 

I reached the conclusion that radiation 
changes durmg the first mmutes of tube 
operation are due, first, to seasonmg of 
the tube, second, to magnetically over- 
saturated non cores which take about eight 
mmutes to come to an equihbnum, and 
third, through heatmg of regulating re- 
sistances, if such are present 



HIP JOINT CHANGES IN HEMOPHILIA' 

By MAX KAHN, M D , Baltimore, Maryland 



riLE there are many cases of 
hemophilia m which ]omt distur- 
bance IS one of the outstanding 
symptoms of the disease, there are other 
cases m which the patient may remam 
free from jomt symptoms throughout his 
hfetune Schloessman (1) estimates that 
one-third of ah hemophihacs are free from 
jomt symptoms, whether sporadic cases 
be exammed or whether the members of a 
smgle family of males be mvestigated 

The usual onset of symptoms is m the 
first or second year, fohowmg the smah 
mjunes to which the jomts are normally 
subjected Many cases, however, appear 
to have their onset between the ages of 9 
and 13 years, just before adolescence 
Apparently hemorrhages m the region of 
the jomts, which are responsible for the 
hemophihc arthropathy, may, m some 
cases, occur spontaneously The knee 
jomt IS by far the most frequently mvolved, 
followed m the order of their frequencj’’ 
by the elbow, ankle, and hip jomts The 
hands and shoulder jomts are rarely m- 
volved In isolated mstances, the fingers 
or the temporomandibular jomts may be 
affected 

In the German hterature, jomt changes 
m some cases have been followed for four- 
teen or fifteen years In one case, at the 
age of two, the pain and heat appeared 
spontaneously, produang a sweUing m the 
sternoclavicular and ankle jomts From 
that tune on to the age of 10, there was 
p ain and himtation of motion m the various 
jomts of the arms and legs, usually last- 
mg for from six to aght days As a re- 
sult of these, the knee, elbow, ankle, and 
hip joints became affected Most of the 
attacks occurred without noticeable 
trauma In one instance, there was a 
large hemorrhage into the left knee jomt, 
resultmg m flexion and hmitation of motion 

iRead before tbe Radiolopcal Society of North 
America, at the Eighteenth Annual Aleeting at 
Atlantic City, Nov 2S-Dec. 1, 1932 


which confined the patient to bed At 
the age of 15, the patient had marked 
enlargement of the left elbow and marked 
contraction of both knees, which were 
flexed to about an angle of 45° on the left, 
and 90° on the nght Both knee jomts 
were thickened and painful With the 
exception of the elbow, the other jomts 
remamed free from permanent changes 
At the age of 30. there were permanent con- 
tractures about the left knee so that the 
patient was compelled to walk on crutches 
In the first or second year of the jomt 
disturbance, the roentgenogram is usually 
negative Later, when limitation of mo- 
tion occurs m the jomt, the roentgenogram 
wfll show atrophy of the neighbormg bones 
This is followed by destruction of the jomt 
surfaces, with pen-articular irregularities, 
resemblmg arthntis deformans The jomt 
cartilage disappears and the jomt surfaces 
approach each other Synostosis may 
occur Accompanymg these mtra-aiticu- 
lar changes, there are usually pen-articu- 
lar manifestations The earhest of these 
may be a hazy shadow m the soft parts, 
caused by pen-articular hemorrhage, which 
later may be followed by calofication and 
ossification The bones about the jomts 
become enlarged and broadened across 
their articular surfaces 

In the early stages, the roentgenologic 
changes may resemble those of tuberculosis, 
osteochondntis, or coxse juvemhs , later they 
simulate osteitis deformans The family 
history and the patient’s past histoiy of 
bleedmg are the most important factors 
m the differential diagnosis Another 
point of differentiation is the short dura- 
tion of the pam, which subsides after 
from four to six days m the hemophihc 
jomt In the other conditions mentioned, 
the pam is more chrome, tendmg to be- 
come constant It is only when there are 
marked pen-articular shadows, with signs 
of ossification about the jomt, that the 
roentgenogram may be characteristic 
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Key (2) is of the opinion tliat bony 
ankylosis in hemophilic artlmtis does not 
occur He states that the changes m the 
cartilage which are charactenstic of a 
hemophilic joint have a map-hke appear- 
ance, due to cartilage destrucbon, and that 
the characteristic change m tlie bone is 
the formation of caiities m the mtra- 
articular portion He beheves tliat bone 
destruction does not occur until late in 
the disease, and that at some stage of the 
disease, the bone becomes markedly atro- 
phic as a result of disuse The areas of 
bone destrucbon are frequently so ex- 
tensive that they are clearly visible in the 
roentgenogram 

Marked hemarthrosis, due to bleeding 
withm or about the joints from the 
synonal membrane or pen-arbcular struc- 
tures, is most common m the region of 
the knee or elbow Roentgenographically, 
changes about the hip jomts of hemo- 
philiacs, however, are rare Lohr (3) re- 
ported bvo pabents of pre-adolescent age 
who showed typical signs of osteochon- 
dritis deformans juvenilis Revieivmg the 
hterature m regard to these changes m the 
region of the hip jomt, he found that the 
bleedmg might be mtra- or extra-articular, 
and that bleedmg before puberty usually 
gave nse to osteochondritis, whereas, at a 
later age, coxa valga or cyst-hke formation 
m the neck of the femur might develop 

Recently a case of hemophiha (4) was 
treated by mtramuscular injecbon with 
ovarian exbact, with excellent result 
Buch (5) IS credited ivith the discovery that 
a hormonal disturbance exists m hemo- 
phiha which is temporarily reheved by 
parenteral admimstrabon of ovarian sub- 
stances The potenbal value to surgery 
of the clinical apphcabon of Buch’s dis- 
covery IS Obvious 

I will report briefly two cases, one a 
white male, aged 19, with extra-articular 
changes about the hip jomt, due to hemo- 
phiha This wiU be conbasted with a 
similar case m a yoimger pabent m whom 
the changes were mba-arbcular, emphasiz- 
mg the pomt that the age has a defimte 
bearmg on the pathology produced 


CASE REPORTS 

Case 1 AATute, male, aged 19 years 
The pabent complained of pain m the nght 
hip jomt, present for about two weeks 
b^ore this examination, and pam m the 
left hip joint which had been present for 



Fig 1 Case 1 Large bony shadow m region of 
left hip joint of Ueinophihac, probably present for 
a long while Examination, made for recent pain in 
nght hip joint, was negative 

about bvo years, not preceded by a history 
of trauma There was no relative history 
obtamable m regard to the present Al- 
ness The pabent has two sisters hvmg 
and well, who are not hemophfliacs He 
has four brothers hnng who are known to 
be hemophfliacs, as is the pabent One 
brother, aged 7 years, died from mtracramal 
hemorrhage 10 days after an mjury to the 
head Horse serum was used, and also 
his father’s blood mtramuscularly, but with- 
out benefit As a yoimg man, the father 
suffered from frequent nose bleedmg, but 
there had been no hemorrhage m adult 
life There was no history of hemophiha 
on the paternal side The mother is not 
a hemophiliac, and there are no hemo- 
phfliacs on the maternal side 
X-ray Exaimnatto7i — On Aug 16, 1932, 
exannnabon of the pelvis and hip jomts re- 
vealed no change m the right hip jomt, 
the site of the recent pain However, 
there was a defimte large bony shadow 
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near the left hip joint, which may be 
assoaated only with this hemophihc his- 
tory 

Case 2 White, male, aged 12 years 
The patient was a hemophihac, with 
ankylosis of the hip The knees and 
elbows showed shght changes, apparently 
chiefly developmental A first cousm and 
an uncle were hemophihacs 

X-ray Examination — ^Roentgenograms 
made on Aug 30, 1932, showed a juvenile 
pelvis There was bone absorption around 
the acetabular cavity on both sides, with 
ankylosis on one side and shortening 


From the history, the diagnosis was hemo- 
phiha of the jomts 
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REPORT OF COMMIHEE ON 
STANDARDIZATION OF X-RAY MEASUREMENTS 
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to the International X-ray Units Com- 
mittee , 

II Discussion of the Recommenda- 
tions, 

III 1931 Recommendations by tlie In- 
ternational Committee 

l RECOMMENDATIONS TO BE SUBMITTED TO 
THE INTERNATIONAL X-RAY UNITS 
COMMITTEE 

1 The International Unit of X-radia- 
tion shall be called the “roentgen” and 
shall be designated by the sjunbol r (lower 
case letter) 

2 The roentgen is the quantity of x- 
radiation which, when the secondary elec- 
trons are fully utilized and the effects of 
scattered radiations avoided, produces in 
1 c c of atmospheric air at 0® C and 76 
cm mercury pressure, such a degree of con- 
ductivity that one electrostatic umt of 
charge is measured under saturation con- 
ditions 

3 Irradiation expresses the quantity 
per umt tune , it shall be given in roentgens 
per mmute (r/m) as measured m air 

4 All data given m roentgens shall ap- 
ply to the mcident radiation, exdudmg 
scattered radiation 

5 Inasmuch as the detemunation or 
calculation of tissue dose, representmg the 
amount of radiation received by the skin 
or any part of the irradiated tissue is un- 
certam, all data relating to tissue dose (sum 
of mcident radiation and scattered radia- 
tion m the tissue) shall be designated as 
“tissue dose” if expressed m roentgens 

6 Smce satisfactory agreement regard- 
mg methods for measuring the roentgen 
has been estabhshed between the several 

'■ The preparation of this report was begun under the 
chairmanship of E C Ernst, M D 


National Standardizing Laboratones, vari- 
ous standard methods may be employed to 
establish the umt 

7 Secondary ionization chambers shall 
be calibrated against the standard chamber 
for the range and purpose for which they 
wiU be used It is desirable that the re- 
lation of such chambers to the standard 
chambers varj^ as little as possible with 
wave length 

S The practical instruments employed 
for the measurement of x-rays shall be 
designated as follows 

(a) “Irradiometer,” an ionization m- 
strument which gives a continuous 
indication of the irradiation 

(b) “Roentgenometer,” an ionization 
instrument which measures the 
quantity of x-radiation (bme in- 
tegral of irradiation) in a given de- 
flection of the indicator 

9 The constancy of the calibration of 
an irradiometer or roentgenometer shall be 
tested by the ionization produced m the 
measurmg chamber by means of gamma 
radiation under fixed conditions from a 
defimte quantity of radium element Such 
measurements shall be suitably corrected 
for the atmospheric temperature and pres- 
sure under which the tests are earned out 

10 Specification of the quantity of 
x-radiation shall always be accompamed 
by a specification of the quahty of the 
x-radiation Quahty is the wave length en- 
ergy distnbution m the x-ray spectrum 
For most practical purposes the quahty 
of the x-radiation may be satisfactonly 
specified in terms of the copper or alumi- 
num absorption curve combmed with a 
statement of the mitial filtration In heu 
of an absorption curve, the eqmvalent 
constant potential applied to the tube 
termmals to yield the same curve may be 
stated as a single numencal magmtude 
Up to 100 K V (constant) aluminum ab- 
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sorption curves and above 100 K V 
(constant) copper absorption curves shall 
be used to establish the equivalent po- 
tential 

11 The report of a roentgen treatment 
shah include, in addition to the total num- 
ber of roentgens and the quahty, the fol- 
lowmg factors 

(a) Durations of, and mtervals be- 
tween, irradiations, 

(b) Distance from target to skin, 

(c) Size of field 

n DISCUSSION OF THE RECOMMENDATIONS 

If 1 - Regardmg the name and symbol 
for the International Unit of X-radiation, 
emphasis should be directed to its use in 
relation to umts m other fields The name 
should always be spelled with a small r, 
and the symbol always a small (lower case) 
r Use of the term “r-umt” or “roentgen- 
umt” should be deprecated smce such ex- 
pressions are entirely out of keeping with 
accepted physical nomenclature (See 
note in Radiology, 1930, XV, 305 ) 

If 2 Some senous objections had arisen 
regardmg the wordmg of the defimtion of 
the roentgen and the defimtion itself The 
question before the Committee was how 
far to go in recommendmg changes in an 
mtemationally accepted defimtion, and it 
was decided to change the defimtion as 
httle as possible but stdl bring it mto an 
unambiguous and more usable form At 
the same time, the Committee wishes to 
put itself on record as preferrmg a defi- 
mtion which has a better physical founda- 
tion 

In March, 1928, this Committee recom- 
mended a defimtion for the umt of “Ef- 
fective X-ray Intensity ” It is stdl felt 
that such a definition would be superior to 
the present one, m that it defines an \-ray 
beam m terms of intensity rather than 
quantity By defimng the roentgen as an 
mtensity, much of the confusion in ex- 
pressmg dosage would be avoided Since 
the quantity^ defimbon is now so widely 

* Paragraph numbers refer to the ne^\ recommenda- 
tions given m Section I 


used, the Comrmttee does not urge this 
change unduly 

The present international defimtion has, 
however, a potentially embarrassmg omis- 
sion It IS only by fortunate circumstance 
that this omission has not aheady caused 
difficulty, in that below 150 K V (r m s ) 
its effect is almost neghgible The present 
defimtion does not mention scattered 
radiation, and it may thus be assumed that 
m measurements of the roentgen, the effect 
of scattered radiation may'' be neglected 
However, one of the most important uses 
of the roentgen, particularly^ at higher 
voltages, is to permit a proper evaluation 
of x-ray dosage m companson with that 
at ordmary voltages It is necessaryy 
therefore, that over the whole voltage 
range the roentgen be the measure of a 
quantity' which can be translated mto 
actual energy absorbed by tissue Smce 
the roentgen is proportional to the energy' 
absorbed from the beam by an, it is necessary, 
therefore, to restnct conditions so that the 
absorption will be known At tube volt- 
ages below 150 K V (r m s ) the absorption 
is largely photo-electnc, whereas at the 
higher voltages, absorption is due prm- 
apally to the energy removed from the 
beam by the recoil electrons m the Comp- 
ton scattering process (This is discussed 
m detail by C C Launtsen, Am Jour 
Roentgenol and Rad Ther , 1933, XXX, 
3S0-3S7 and 529-532 ) 

The question then anses as to whether 
the defimtion should or should not mclude 
the effect of scattered radiation If it 
should, we are confronted with 'the problem 
of how to dense an apparatus which mil 
defimtely' include all of it Techmcal diffi- 
culties at the higher voltages — aboie 150 
K V (r m s )— seem at present to render 
this impossible Should ve then mclude 
only' a defimte fraction of the scattered 
radiation in the measurement and, if so, 
what shall that fraction be and how shall 
we define and determine it’ As this does 
not appear feasible mth our present 
knowledge the only alternative in making 
measurements is to avoid all effective 
secondary radiation as far as possible, and 
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to reword the definition so as to embody 
the necessary conditions 

Our recommended definition appears to 
be capable of realization at high voltages 
without gomg to excessively large ioni- 
zation chambers Photographs made in a 
Wilson cloud expansion diamber 30 cm 
m diameter (Launtsen) show that for a 
narrow 700 K V x-ray beam practical!}’- 
all of the ion paths are confined mthin 
10 cm of the beam, and tlie bulk of them 
witlun the geometncal beam Further- 
more, it IS seen that practically no ion 
tracks ongtiiale m the space outside the 
geometncal beam This shows clearly 
that (1) the effect of radiation scattered 
from the chamber walls is negligible, and 
(2) there is no appreciable ionization due 
to photo or recoil electrons produced by 
secondary (degraded) radiation scattered 
out of the mam beam (The presence of 
tracks ongmatmg outside the beam indi- 
cates the entrance of a scattered quantum 
into that region, -with the subsequent col- 
hsion -with an air atom and the production 
of measurable ions ) 

The objection might be raised that, 
whereas the definition of the roentgen 
defimtely excludes scattered radiation, it 
is impossible to realize this condition ex- 
penmentally It must be pointed out, 
however, that it appears to be possible ex- 
penmentally to mdude not more than 1 
per cent of the measured lomzation as due 
to scattered radiation Furthermore, it is 
possible to make rough corrections for the 
effect of the remainder of the scattered 
radiabon and thereby reduce its net effect 
to less than 1 per cent of the total Thus, 
although we cannot quite realize the ideal 
definition, its value is m no way impaired 

The newly defined defimtion can be 
reahzed by the use of (1) smtable dia- 
phragms to stop secondary x-rays and 
secondarj’ electrons from the filters and 
diaphragm edges from reachmg the measur- 
uig volume , (2) a narrow and well-defined 
x-ray beam, and (3) materials of low atomic 
number for the walls and electrodes of the 
chamber If the diameter of the beam is 
suffiaently small m companson -with the 


distance m which the beam loses, say, half 
its energy, then the fraction of the de- 
graded radiation which is absorbed in the 
measunng volume directly, or scattered 
back from the surroundings, may be neg- 
lected Since tlie energy absorbed from 
the beam is transferred largely to recoil 
electrons and thence to ions, it may be 
determined directly from the measured 
ion current which gives the number of ion 
pairs It IS obmous that the inclusion of 
an appreciable amount of scattered radia- 
tion would render such a determination 
verj' uncertain at best 

It will be noted that m the proposed new 
definition of the roentgen we have deleted 
the phrase “and the wall effect of the 
chamber avoided ” This is done for sim- 
plicity since “wall effect” merely refers to 
secondary radiation, and by the new defi- 
mbon “scattered radiations avoided” cov- 
ers this also 

Confusion m the present international 
definition is also brought about by the 
consecubve inclusion of the terms “con- 
ductivity,” “e su of charge,” and “satura- 
tion current,” whicli frequently leads to 
a misinterpretation of the defimtion by 
physicists and engineers who are not 
thoroughly conversant with the field, 
hence, the change from “at saturabon cur- 
rent” to “under saturation condibons ” 

The considerabons outhned above led 
the Committee to consider ideal physical 
defimbons of the roentgen which would 
avoid any possible ambigmty, such as exists 
with the present defimtion One such 
defimtion rmght be of the foUowmg form 

“The roentgen is the bme integral of that 
flux density of radiation which, when the 
secondary electrons are fuUy utihzed and 
the effects of all scattered radiation 
avoided, produces m one gram of am one 
electrostatic umt of charge m ion paus ” 
The quantity of radiation correspondmg 
to the unit under this particular defimbon 
would be about ^/m -that of the present 
roentgen To make the unit, under this 
defimbon, of the same size as the present 
roentgen would necessitate a change m the 
defimtion from 1 e s u to 773 4 e s u or a 
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change from 1 gram of air to 0 001293 
gram Another possible improvement m 
the defimtion might be obtained by sub- 
stitutmg for the last phrase m the defimtion 
above, “produces m 1 gram of air, 1,621 
X 10’ ion pairs ” This last would be m 
agreement with the present mtemational 
definition 

It should also be pomted out m con- 
nection with our proposed defimtion that 
the term “secondar)'^ radiation” may itself 
need further definition This is par- 
ticularly so at x-ra}"^ potentials m excess of 
1 2 X 10' volts where it may be necessary 
to consider the effect of neutrons, protons, 
recoil nuclei, etc Thus a rewordmg of the 
defimtion along the following Imes may 
be mdicated “The roentgen is the quantity 
of x-radiation which, when all electrons 
and positive ions produced by secondary 
processes and processes of higher degree 
are measured, and the effects of all scat- 
tered radiations mvolvmg mteraction of 
matenal outside of the measunng volume 
are avoided, produces in one gram of air 
one electrostatic umt of charge m ion 
pairs ” It IS obvious that with the in- 
creasing use of ultra-high voltages the 
present defimtion of the roentgen should 
be subjected to a very close scrutmy 

If 3 The term “irradiation” is substi- 
tuted for “intensity” to avoid confusion 
caused by analogies between \-ray defi- 
mtions and light defimtions With the 
roentgen defined as above for the quanMy 
of x-radiation, the term “mtensity” should 
not be used to describe the number of 
roentgens per umt time To preserv^e the 
analogy to the umversally accepted hght 
defimtions, use of the term “intensity” 
would require a different defimtion of the 
roentgen The term “irradiation” has 
been used suffiaently m the sense of the 
above defimtion to warrant its general ac- 
ceptance The use of this term to express 
the roentgens per umt tune offsets the dis- 
advantage mvolved by defimng the roent- 
gen as a “quantity” of radiation 

To avoid troublesome fractions, ir- 
radiation IS given in roentgens per mmute 
(r/mm ) rather than m roentgens per 


second, inasmuch as irradiations used 
chmcally are usually greater than 1 if ex- 
pressed m r/mm 

If 4 This paragraph has been reworded 
to avoid the self-contradiction of ^ 5 of 
the 1931 International Recommendabons 
(see Section III) Since the roentgen is 
defined in terms of the ionization in free 
am, measurements made with a thimble 
chamber on the skin or at a depth (both 
producmg scattermg) are not m terms of 
true roentgens because of the wall effect 
For measurements made on the skm or at 
a depth, the results must be descnbed m 
some umt other than the roentgen This 
emphasizes the need for a umt of tissue 
dosage, and such a umt is now under con- 
sideration by the Committee 

If 5 This IS to amphfy ^ 4 above and 
show how to designate such measurements 
as are made where tissue scattenng is m- 
cluded 

If 6 This replaces If 4 of the 1931 
International Recommendations, which 
was more or less without significance It 
serves to emphasize the fact that there is 
generally satisfactory agreement between 
the x-ray standards of several countnes 
It should not, however, be obligatory 
to use different standardization methods 

f 7 This IS pnnapally a rewordmg of 
If G of the 1931 International Recom- 
mendations to emphasize the need for cah- 
bratmg secondary ionization chambers for 
the exact purpose for which they wiU be 
used 

If S The term “dosage meter” for the 
practical chmcal measunng instrument has 
led to a great deal of loose thinkmg and 
misconception regardmg the significance of 
roentgen measurements m the radiologic 
dime A dose is a product of the number 
of roentgens by some factor which takes 
aU scattermg mto consideration, hence, it 
is obviously unpractical with our present 
knowledge to devise a simple physical 
instrument to measure such a quantity 
The secondary instruments ordmanly em- 
ployed measure only in terms of roentgens 
and, as shown above, are only stnctly 
imhd when measunng the beam without 
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scattenng Measunng instruments fall 
into two distinct classes — one which meas- 
ures the irradiation of a beam and the other 
which measures the quantity of radiation 
in a given time To avoid confusion and 
avoid use of the term “dosage meter,” 
it IS desirable to distinguish between these 
two classes of instruments 

t 9 Control of the constancy of a 
secondary measunng instrument according 
to the 1931 International Recommenda- 
tions IS not necessanly positive unless the 
lomzation is produced m the chamber itself 
by the gamma rays (For example, a 
gamma ray test applied to the electroscope 
or an auxihary chamber would not neces- 
sanly detect a broken collector electrode m 
a thimble chamber ) Control measure- 
ments made in accordance mth the above 
ivill mvanably detect faults in the instru- 
ment There is no doubt but that ir- 
radiometers and roentgenometers will 
eventually be m the same class as volt- 
meters and ammeters, and that the 
methods for testmg their constancy will 
be abandoned If such instruments are 
rehably and ruggedly constructed, then 
methods for testmg their constancy should 
not be required outside of the calibration 
of the instrument with a standard air 
chamber 

10 (Replacing H 9 of the 1931 Inter- 
national Recommendations ) In the past, 
radiation quahties have been expressed in 
a variety of ways, most of which have their 
favorable aspects These mcluded half 
value layers m copper or aluminum, ef- 
fective wave length (5 varieties), average 
wave length, and full absorption curve 
The half value layer method has been 
most generally used (at least abroad) but, 
as m the case of the full absorption curve, 
requires a number of separate measure- 
ments for its determmation The full ab- 
sorption curve method has been repeatedly 
shown theoretically and experimentally to 
give an adequate representation of the 
composite radiation quahty, and from such 
a curve all other expressions of quahty 
may be duectly derived Thus the future 
use of such a curve for expressmg quahty 


will permit immediate correlation with all 
quahty data presented in the past by what- 
ever method This is not readily possible 
with any other methods now m vogue 

A difficulty m the past in the use of a 
full absorption cun'’e for describing quahty 
was the inabihty to express it as a smgle 
numerical magnitude However, this may 
now be avoided by refemng as a base to 
the absorption curves obtained with con- 
stant potential Thus an absorption curve 
starting with a stated filter may be ex- 
pressed by the constant voltage necessary 
to produce it, and hence all quahties of 
radiations may be reduced to terms of an 
equivalent constant potential Such a 
method is of distinct advantage m compar- 
ing x-ray beams produced by generators 
of widely different wave forms This is 
also important at voltages up to 1,000 
K V , such as are now being used m this 
countiq' chmcally The voltage wave form 
of such generators vary from a constant 
one to one with very narrow peaks, and 
at a given peak voltage the quahty and 
effectiveness may vary between wide 
limits By comparing the absorpbon 
curv'es of such radiations with the ab- 
sorption curve for a constant potential, 
they may all be reduced to a common base 
and the voltages may all be expressed as 
some equivalent voltage 

If 11 (Replacmg last sentence of H 9 
of the 1931 International Recommenda- 
tions ) The requirement has been added 
that, in reportmg a roentgen treatment, 
the skin-to-target distance be given The 
need for this is obvious because of the in- 
fluence of the skm-to-target distance upon 
the percentage depth dose 

ni 1931 RECOMMENDATIONS BY THE IN- 
TERNATIONAL COMMITTEE 

(1) The International Unit of X-radia- 
tion shall be the quantity which, when the 
secondary electrons are fully utihzed and 
the wall effect of the chamber is avoided, 
produces mice of atmospheric air at 
0° C , and 76 cm mercury pressure, such 
a degree of conductivity that one electro- 
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static unit of charge is measured at satura- 
tion current 

(2) The International Unit of X-radia- 
tion shall be called the “roentgen” and 
shall be designated by the letter “r ” 

(3) The “intensity” of the radiation 
shall be expressed m r per second 

(4) Vanous standard methods shall be 
employed to establish the umt 

(5) All data given m roentgens (r-umts) 
shall be supphed with an index to dis- 
tinguish between the inadent dose which 
does not include the scattered radiation, 
and the effective dose which includes the 
scattered radiation 

(6) For all comparative purposes it is 
advisable to employ lomzation chambers 
which have been cahbrated m terms of a 
standard chamber for x-radiation of the 
vanous qualities employed It is also 
advisable to make the wall effects of these 
chambers as small as possible 

(7) The practical mstniment used to 
measure x-ray output shall be called a 
dosage meter (dossismesser, dosimetre) 

(8) The constancy of the mdications of 
the dosage-meter shall be tested by means 
of gamma radiation enutted from a deffmte 
quantity of radium element, the measure- 
ment bemg earned out always under the 
same conditions 

(9) Any specification of dosage is m- 
complete without specifying the quality 
as well as the quantity of the radiation 
For practical purposes it suffices to specify 
the quality of the x-radiation m terms of 
the half value layer m copper when this 
value exceeds 0 1 mm of copper, or in 
terms of the half value layer m alummum 
for radiation of less penetration, m all 
cases the value of the maximum voltage 
apphed to the temimals of the tubes shall 


be stated The specification of the dosage 
shall also mclude m addition to intensit}' 
and quahty such factors as the intervals be- 
tween the times of irradiation and size of 
field 

The International X-ray Umt Commit- 
tee further recommends that 

( 1) The experimental methods of estab- 
lishing a standard for the determination of 
the International X-ray Umt shall be en- 
trusted to a sub-committee consisting of 
the foUowmg members of the Unit Com- 
mittee M de Broglie (France), W 
Fnednch (Germany), E A Owen (Great 
Bntain), R Sievert (Sweden), I Solomon 
(France), E Pugno Vanom (Italy), L S 
Taylor (USA), (Honorary Secretary of 
the Comnuttee, E A Owen) This Com- 
mittee shall mvite the collaboration of the 
vanous existing national bureaus for stand- 
ard measurements and also those about to 
be instituted 

(2) This Committee shall consider 
(a) methods of controlbng the constancy 
of dosage meters, (b) the correlation of 
x-ray and gamma-ray dosage , (c) the estab- 
hshment of a gamma-ray unit of intensity 

(3) The progress of the work done by 
the sub-committee shall be reported once 
a year to the members of the International 
X-ray Unit Comnuttee 

(4) Each country'' shall be requested 
immediately to elect its two representatives 
on the International X-ray Umt Com- 
nuttee , until new representatives are elected 
the present members shall serx’^e 

(5) The International Committee shall 
henceforth be called "The International 
Comnuttee for Radiological Umts ” 

Approved by the Committee in Chicago, 
Sept 27. 1933 



THE SIGNIFICANCE OF OSSEOUS CHANGES IN THE ROENTGENOGRAPHIC DIAG- 
NOSIS OF TUMORS OF THE SPINAL CORD AND ASSOCIATED SOFT TISSUES^ 

By JOHN D CAJMP, M D , Rochester, Minnesota 

Section on Roentgenology, The Mayo Clinic 


ESPITE continued refinements m 
neurologic diagnosis which have 
contributed to earlier recognition 
of the presence of tumor of the spinal cord, 
roentgenology^ except for the employmient 
of lipiodol advocated by Sicard and For- 
estier (13), m 1922, contributed little until 
recent years toward the diagnosis and 
locahzation of these tumors Even after the 
advent of Sicard and Forestier’s method, 
which directed the attention of roent- 
genologists to these lesions, few attempts 
were made to search for other roentgeno- 
logic criteria, despite the repeated obser- 
vations by neurosurgeons (1, 2, 3, G, S) that 
changes m bone not uncommonly accom- 
pany such tumors Pancoast (11), m 
1918, and Carman and Daxns (5), m 1924, 
were the first roentgenologists to comment 
on the value of roentgen rays m the direct 
diagnosis and locahzation of these tumors 
Pancoast stated “Tumors of the spinal 
cord cannot be diagnosed by this method, 
and if by any chance they involve the ver- 
tebrae secondarily, the appearance is m no 
way suggestive of their primary ongm ” 
Carman and Da\as were the first to record 
the madence of direct roentgenographic 
changes m any senes of tumors of the 
spmal cord In a senes of 119 cases, they 
ehcited roentgenographic evidence of m- 
volvement of bone m only three instances 
(2 6 per cent) , from which they concluded 
that the practical value of direct roent- 
genologic exammation was shght, and that 
it was impossible to demonstrate tumors 
themselves by this method Stimulated 
by the expenence of Adson, and his con- 
tention that many of these bony changes 
should be discernible roentgenographi- 
cally, and hopeful that improvements m 
roentgenographic technic had mcreased 


the incidence of their recognition, Adson 
and I decided to reiiew all the available 
roentgenograms in the cases of tumor of 
the spmal cord m which operabon had been 
performed at The Mayo Clmic before 1931 
This study (4), presented m detail about 
two years ago, showed that changes m 
bone, particularly erosion resulting from 
conbguous tumor of the spmal cord or as- 
sociated soft tissues, could be obserx'^ed 
roentgenographically m about 20 per cent 
of all cases 

Because of tlie significance of these 
changes and their value m permitting exact 
locahzation of the tumor roentgenographi- 
cally, xvithout additional measures, obser- 
vations have been continued m all subse- 
quent cases m which tumor of the spmal 
cord has been suspected An effort has 
been made to establish the significant 
roentgenologic changes associated with the 
various types of tumors and their madence 
under improved roentgenologic methods 
Thfe results have been most encouragmg, 
for m that group of cases of tumor of the 
spmal cord m which operabon was per- 
formed at The Mayo Clinic between Jan 
1, 1930, and Sept 1, 1933, osseous changes 
which directly locahzed the lesion were 
obserx'^ed roentgenographically m 50 per 
cent The percentage of cases m xvhich 
osseous changes were detected x^aned con- 
siderably, as might be expected, xvith the 
different groups of tumors This will be 
seen from the foUoxvmg figures concertung 
the more common lesions neurofibroma, 
65 per cent, endothehoma, 11 per cent, 
ependymal-ceU ghoma (caudal tumors), 66 
per cent, hemangioma and hemangio- 
endothehoma, 33 per cent, mtramedullary 
tumors (exclusme of ependymal-cell gh- 
oma), none 

The significance of this improx^ement m 
roentgenologic diagnosis can be appre- 


^ Presented before the First American Congress of 
Radiology, Chicago Sept 2S-30, 19S3 
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Fig 1 Locabzed erosion of left pedicle of ninth 
thoraac vertebra produced by contiguous neuro- 
fibroma Symmetry of the normal pedicles abo\e 
and belon the site of the tumor, may be noted 


a fine-focus tube, are indispensable Ac- 
curate positioning of the tube and patient 
IS essential, since any distortion of the 
vertebral shadows may be nusleading 
In mterpretation of the roentgenograms 



Fig 2 Erosion of left pedicles of fourth and fifth 
cemcal vertebrae and enlargement of mtervertebral 
foramen produced by dumb-bell-shaped neurofi 
broma extruding through mten’ertebral foramen 
from spinal canal 


mated when it is recalled that similar 
changes were obserx^ed m only 2 6 per cent 
of Carman and Davis’ cases Confidence 
m the significance of these changes, which 
were confirmed by subsequent operation, 
has enhanced the chmeal ifferential diag- 
nosis of lesions of the spmal cord and has 
enabled the surgeon m many cases to locate 
the growth exactly, without the use of a 
radiopaque od to establish the diagnosis 
or the level of the tumor 

TECHNIC OF EXAMINATION 

In the roentgenographic exammation of 
a patient suspected of haxong a tumor in- 
vohnng the spmal cord, roentgenograms 
of the spme taken m the anteroposterior 
and lateral directions are necessarj' 
These should be supplemented b}' stereo- 
scopic and occasionally obhque news 
localized over the suspected site of the 
lesion The Potter-Bucky diaphragm, and 


the chief concern is with alterations m the 
structure of the vertebrae or adjouung nbs, 
and a satisfactor)’- film should show all 
parts of these clearly In the past, msufB- 
aent attention has been paid to the 
shadows of the vertebral pedides and lami- 
nae, smee these structures usually pre- 
sent endence of a contiguous tumor before 
it IS discernible m the body of the vertebra 
Changes m the shadows of the paraverte- 
bral soft tissue may portray extravertebral 
extension of a neoplasm, hence an exposure, 
particularly to show these structures, may 
be necessar)'' if they are not dehneated m 
the roentgenogram of the spme that is 
made as a routme 

CLASSIFICATION 

As the title mdicates, this paper is con- 
cerned only with tumors of soft tissue ans- 
mg mthm the spmal canal and it is this 
group that is of particular mterest to the 
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neurosurgeon For practical consideration 
by tlie roentgenologist they may be classi- 
fied as Cl) benign tumors arising from 
soft tissues mthm the spinal canal, (2) 
mahgnant tumors ansing from soft tissues 
mthin the spinal canal, and (3) tumors 
and protrusions of tlie inten^ertebral disc, 
invohnng the spinal canal 

Bcmgn Tumors OngmaUug within the 
Spinal Canal — The most common tumors 
of this group include neurofibroma, endo- 
thelioma (meningioma), hemangioma, an- 
gioma, hpoma, and dermoid cyst Epen- 
dymal-cell glioma (epend)'moma) is in- 
cluded in this group because roentgenologi- 
cally it resembles a benign tumor All of 
these tumors involve the bone in a similar 
manner, that is, by erosion from pressure 
They have no indmdual distinguishmg 
roentgenologic charactenstic except the 
neurofibromas, which have a tendency to 
extrude through an intervertebral foramen, 
producmg an hour-glass tumor partly 
ivithm and partly mthout the spinal canal 
As the tumor enlarges, the adjacent portions 
of the vertebra are eroded by direct pressure 
and pulsation of the spmal cord and vessels 
The margms of the eroded area are sharply 
demarcated and comcide mth the surface 
of the contiguous tumor or displaced spinal 
cord These changes rarely occur in the 
absence of partial or complete block of the 
spmal canal, unless the tumor is held m 
contact with the bone by a nerve root or 
menmgeal attachment One or both pedi- 
cles of the vertebra at the level of the tumor 
usually exhibit exndence of erosion before 
it can be discerned m the laminae or body 
The pedicle is first flattened on the medial 
aspect and the cortical bone is rarefied 
As the tumor grows the surface of the pedi- 
cle becomes concave, coinadmg with the 
surface of the mass (Fig 1), and lastly it is 
entirely destroj^ed At this stage, if the 
tumor IS a neurofibroma, it may extend 
along the course of the postenor nen^e root 
and extrude through the mtervertebral 
foramen which it also erodes and enlarges 
(Fig 2) Later, as the tumor withm 
the canal enlarges, the pedicles of several 
vertebra may be mvolved, and at this 



Fig 3 Erosion of pedicles of eleventh and 
twelfth thoracic vertebrae and nght intervertebral 
foramen produced by contiguous dumb bell-shaped 
neurofibroma 


stage neurologic signs are usually defimte 
(Figs 3 and 4) In the interpretation of 
changes m the pedicle, one must not be 
misled by the unilateral pseudo-narrowing 
of pedicles incident to scoliosis and rota- 
tion of the spme Anatomic variations 
m the size of pedicles should be distm- 
guished from changes resultmg from 
tumor, by mvolvement in the former case, 
of several vertebrae and the absence of neu- 
rologic signs 

Rarefaction of the laminae occurs early 
but IS rarely recognized m the roentgeno- 
gram until fairly advanced, because m both 
the anteropostenor and lateral news the 
shadows of other structures are superim- 
posed When the tumor is extradural, 
erosion and rarefaction of the lamm® may 
exactly comcide ivith the surface and out- 
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line of the growth Ependymal-cell gho- 
mas may attam large size and produce com- 
plete absorption of the contiguous laming 
Erosion of the body of a vertebra is usu- 
ally recognized later than changes m the 


considerable size withm the pelvis before 
the true nature of the lesion is realized 
Occasionally they may be recognized by 
the shadows of teeth or bone 
SL\ty-five per cent of the neurofibromas 


Fig 4 Artist’s drawing, showing dumb-bell-shaped neurofibroma in situ and 
relation of tumor and cord to contiguous bon> structures which have been eroded 
by pressure (See Fig 3 ) 



pedicles or lammse The erosion may be 
localized and discrete, comadmg with the 
shape of an adjacent tumor, or the body 
may be uniformly flattened or hollowed out 
on its postenor surface if the neoplasm is 
large (Figs 5 and 6) The mtervertebral 
discs and median raph6 are particularly 
resistant to erosion from pressure, and m 
the presence of large tumors, particularly 
ependymal-cell ghomas of the cauda, the 
postenor surfaces of the bodies of the ver- 
tebrae exhibit a deep concavity on either side 
of the median raph€ (Fig 7) Occasion- 
ally an unusually large bemgn tumor may 
er^e the vertebra to such a degree that 
pathologic fracture occurs, with resultant 
structural deformity Bemgn antesacral 
tumors, espeaally dermoids, may grow to 


m this senes produced locahzmg roentgeno- 
graphic signs m contiguous vertebrae Not 
uncommonly, such a tumor m the thoraac 
part of the spme will extrude through an 
mtervertebral foramen mto the thorax and 
produce a shadow that may be confounded 
with a mediastmal or pulmonary neoplasm 
(Fig 8) Endothehomas (menmgiomas), 
because they tend to be smaller, harder, 
and to grow more slowly, produce osseous 
changes less frequently (11 per cent of 
cases) than some other neoplasms of this 
group The changes which accompany 
this tumor are usually qmte localized 
Many of these tumors contam calcareous 
psammoma bodies, and occasionally the 
calcium IS suflfaent to be discerned in 
the roentgenogram, thus making possible 
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Fig 5 Anteroposlcnor ^^c\v, shoismg erosion of 
pedicles and lamina of first lumbar and left pedicle 
of second lumbar vertebre, produced by inlraspmal 
neurofibroma 


identification of the tumor (Fig 9) Ac- 
cording to Kemohan, Woltman, and Adson 
(9),epend}Tnal-ceU ghomas (ependymomas) 
constitute 68 per cent of all tumors ongi- 
natmg m the filum termmale In this 
senes, 66 per cent of the ependymal-cell 
ghomas had produced erosion of bone, 
hence, the presence of such a tumor is 
suggested when significant osseous changes 
are discerned m the lumbosacral region 
Early recognition of these changes may be 
obscured by the presence of spma bifida 
Angiomas and hemangiomas produce 
secondary changes m bone similar to the 
changes caused by other tumors m this 
group, but the rarefied bone is hkely to 
be spongy and to bleed freely They seem 
to have a predilection for the thoraac 
region, espeaally as mdicated by this 


Fig 6 Lateral view, showing enlargement of spinal 
canal and erosion of posterior surface of bodies of first 
and second lumbar vertebne Intraspinal neurofi- 
broma (^c Fig 5 ) 


Smee these tumors originate withm the 
spmal cord, serious neurologic signs usu- 
ally occur long before the growth has 
expanded the cord sufficiently to erode the 
surrounding bone The other tumors, 
consistmg chiefly of various forms of sar- 
coma, lymphosarcoma, mahgnant heman- 
gio-endothehoma, and metastatic growths, 
destroy the surroundmg vertebrae by di- 
rect infiltration, and thereby produce the 
well-recognized roentgenologic picture of 
mahgnant disease m bone Extension 


senes 

Malignant Tumors Arising from Soft 
Tissues unthm the Spinal Canal — ^Tumors 
of this group mclude both primary and 
metastatic lesions The mtramedullary 
tumors, particularly the ghomas with the 
exception of ependymal-cell ghomas which 
aheady have been considered, do not com- 
monly mvolve the vertebrae secondarily 


mto the paravertebral tissues is not un- 
common Rarely, from the secondary 
changes m bone, can the primary or meta- 
static natme of mahgnant tumors of soft 
tissue be predicted except as similar 
changes may be obsen^ed in other regions 
of the spme 

Tumors and Protrusions of the Interverte- 
bral Disc Involving the Spinal Canal — 
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Fig 7 Erosion of fourth and fifth lumbar vertebrse 
and sacrum produced by pressure from large ujtra- 
spinal ependymai-cell ghoma The margins of the 
eroded bone are sharply defined 

These are termed by Elsberg “ecchon- 
droses” (7), and, m his expenence, they 
constitute 14 per cent of tumors of the 
spmal cord They are most common m 
the cervical portion of the spme Two 
types should be distmguished (1) true 
tumors, compnsmg chondromas, fibro- 
chondromas, and fibromj’A:ochondromas, 
which usually grow rapidly m the Ime of 
least resistance toward the spmal cord 
which they compress, and (2) traumatic 
prolapse of the mten'ertebral disc mto the 
spmal canal Because of their cartilagi- 
nous nature these masses are not them- 
selves visible m roentgenograms , however, 
the tumor, because of its growth, may 
ividen the postenor portion of the mter- 
vertebral space and even erode contiguous 
bone In the traumatic variety, the mter- 
vertebral space is narrowed because of 



Fig 8 Dumb-bell-shaped neurofibroma wth ex- 
tensive intrathoraac extension Note destruction 
of left pedicle of third thoracic vertebra, enlarge 
meat of mtervertebral foramen and erosion of third 
left nb postcnorly, with widenmg of mtercostal 
space 


prenous compression and prolapse of a 
portion of the disc Secondary tockeiung 
of the contiguous vertebral margins may 
occur Calcification and even ossification 
of these mtraspmal protrusions have been 
noted by Schmorl (12) In doubtful 
cases, mjection of a radiopaque oil mto the 
subarachnoid space may disclose the situa- 
tion of the lesion 

DIFFERENTIAL DIAGNOSIS 

Smce the symptoms of tumor of the 
spmal cord are largely the result of com- 
pression of the cord, nerx'^e roots, or both, 
differential diagnosis of these lesions, by 
the roentgenologist, mvolves the considera- 
tion of any deformity or disease-process 
that IS capable of producmg compression 
of the cord or nerve roots For practical 
consideration, the conditions other than 
those previously mentioned may be hsted 
as (1) inflamm atory disease of the spine 
and menmges, (2) bemgn tumors of the 
vertebrse, (3) mahgnant tumors of the ver- 
tebrse, (4) non-neoplastic lesions of the 
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Pig 9 Calcified intraspinal dural endothelioma 
(menmgioma) o^erlyl^g shadows of fourth and fifth 
thoraac vcrtebrc 


vertebrae, and (5) congenital anomabes of 
the spine 

In considering the distinction of these 
conditions from osseous changes assoaated 
■with tumors of the spmal cord it is impor- 
tant to bear m mmd that the bone is only 
secondarily mvolved m the case of tumor 
of the spmal cord and that the changes are 
erosive if the lesion is benign, and infiltra- 
tive if the growth is malignant The ex- 
tent of destruction depends on the size of 
the contiguous tumor of soft tissue It is 
noteworthy that, m this senes, no tumor 
of the spmal cord had caused secondary 
prohferative changes m the vertebrae that 
could be discerned roentgenographically, 
hence, a vertebral lesion which exhibits 
osteogemc properties is, m all probabihty, 
not the result of a contiguous tumor of the 
spmal cord The so-called spongy hyper- 
trophy of bone sometimes encountered by 
neurosurgeons, contiguous to a tumor, 
has not been demonstrated roentgeno- 
graphically m my expenence This is 
probably a change resultmg from atrophy 
of bone secondary to pressure from the 
neoplasm or to circulatory change m the 
bone resultmg from untation by the mass 
Inflammatory and Degenerative Disease 
of the Spinal Cord and Memnges — Exam- 



Fig 10 Destruction of sacrum by chordoma 


pies of vertebral mvolvement secondary 
to these conditions are exceedmgly un- 
common I have observed one case m 
which erosion of a pedicle was produced by 
a contiguous locahzed cyst m a case of 
chronic cystic arachnoiditis The osseous 
change was identical to that which might 
have been caused by a contiguous bemgn 
neoplasm Generally speakmg, these le- 
sions do not mvolve the vertebrae and are 
discerned only after mjection of radi- 
opaque oil mto the subarachnoid space 
Benign Tumors of the Vertebrae — These 
tumors mclude osteomas, osteochondro- 
mas, chondromas, fibrochondromas, giant- 
ceU tumors, and hemangiomas All of 
these tumors which may mvolve the spmal 
cord by secondary compression, exhibit 
the same roentgenologic characteristics m 
the vertebrae as m the skeletal system 
elsewhere The osteomas and osteochon- 
dromas, which are osteogemc m nature, 
should not be confounded ■with the changes 
caused by a tumor of the spmal cord 
The chondromas and fibrochondromas may 
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anse from the central portion of a vertebra 
and thus produce early signs of compres- 
sion of the cord Smce they erode the 
bone directly by pressure and produce a 
sharply defced defect m the vertebra, 
they may easily be confounded roentgeno- 
graphicaUy with the changes of a benign 
tumor of the spmal cord, particularly il 
the growth has ongmated m that part of 
the vertebra that is close to the canal 
Fortimately, these tumors are rare and 
need not often concern the roentgenologist 

Giant-cell tumor usually mvolves the 
body of a vertebra, although the bony 
processes are not uncommonly affected 
This multdocular cystic lesion, primary 
withm a vertebra, should be readily dis- 
tmguished from the locahzed erosion of a 
benign tumor of the spmal cord In the 
latter mstance, the changes are contiguous 
to, and represent an enlargement of, the 
spmal canal, the remote parts of the 
vertebra bemg normal In the case of 
giant-cell tumor, the remote portions of 
the vertebra are usually mvolved and the 
bony shell dehneatmg the wall of the spmal 
canal generally can be identified Collapse 
of a vertebra is not imcommon m giant- 
cell tumor, and under such arcumstances 
the usual charactenstic roentgenographic 
appearance may be obscured The re- 
sultmg neurologic sjonptoms, however, 
are out of proportion to those which ac- 
company a tumor of the spmal cord that 
IS large enough to cause coUapse of a 
vertebra 

Hemangioma of a vertebra produces 
irregular absorption and thickenmg of the 
trabeculse of the bone, givmg its structure 
a coarse, honey-combed appearance This 
IS easily distmguished from the localized 
erosion caused by a tumor of the spmal 
cord 

Mahgiiaiit Tumors of the Vertebrx — 
Tumors of this type, that secondarily m- 
volve the spmal cord, mclude all lesions, 
both primary and metastatic, that are 
found elsewhere m the skeletal system 
The more common are sarcomas, myelo- 
mas, endothehomas, metastatic carcino- 
mas, and hypernephromas The roent- 


genologic characteristics of these lesions 
are too well known to warrant considera- 
tion here Except m the presence of in- 
volvement of multiple vertebrse, mdicatmg 
metastatic disease, it is frequently impos- 
sible to deade whether or not the malig- 
nant disease started m the vertebra and 
mvolved the cord and surroundmg bssue 
secondarily, or iwc versa The chordomas 
are mcluded m this group smce they anse 
from remnants of the notochord m the 
vertebrie or sacrum, and for roentgeno- 
logic consideration are essentially tumors 
of bone They most commonly anse m 
segments of the sacrum, where they pro- 
duce extensive mahgnant destruction and 
even mvade the ihum and pelvic cavity 
(Fig 10) They are closely mutated by 
metastatic mahgnant growths and are 
commonly confounded with large, lumbo- 
sacral epend)TnaI-cell ghomas The lat- 
ter, however, should be readily distm- 
guished by the marked difference m the 
type of secondary destruction of bone 
Non-veoplaskc Lesions of the Vertebra — 
Prohferative changes m the lanun^, spi- 
nous processes, pedicles, and bodies, some- 
times resultmg m the condition that is re- 
ferred to as h)pertrophic osteitis, may 
mvolve one or several vertebrae They 
generally represent reactions to previous 
trauma, locahzed infection, so-called hy- 
pertrophic arthntis, or spondyhtis defor- 
mans They vary m degree from locahzed 
hypertrophy, eucroachmg on the spmal 
canal, to massive fusion of several spines 
and lammse Proliferative changes about 
the margins of the lateral articulations are 
not uncommon Spondyhtic exostosis 
localized at the margins of one or a few 
contiguous vertebral bodies, the rest bemg 
normal, has been descnbed as a frequent 
accompaniment of tumor of the spmal 
cord (10) Such changes, however, m my 
experience, have not occurred consistently 
enough to warrant such a statement 
Proliferative changes m bone may occa- 
sionally dev^elop after operative procedures 
on the vertebrae, but they rarely extend 
into the spinal canal and produce compres- 
sion of the cord 
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Compression fracture and fracture dis- 
location may cause development of bony 
callus, and may give rise to late signs of 
compression of the cord that simulate 
tumor of the spinal cord A fracture may 
not be clearly revealed m the onginal roent- 
genogram, but as callus is formed the site 
of the mjury becomes ob^nous 
Primary mfections of the vertebrae, such 
as tuberculosis, osteomyelitis, actmomy- 
cosis, cocadioidal granuloma, and so forth, 
may result m abscess vnthin the spinal canal 
and cause symptoms of tumor The destruc- 
tive areas m the vertebrae, togetlier ivith 
mvolvement of the mtervening mter^'erte- 
bral disc or discs, should suggest the pres- 
ence of an infectious process since these 
structnres are particularly resistant to m- 
vasion by tumor 

Congenital Anomalies of the Vertebrse — 
These are common, but the actual anomaly 
itself IS not likely to be confounded ivith 
the changes secondary to tumor, smde 
evidences of erosion or infiltration are 
naturally not present The anomaly, how- 
ever, may obscure early recogmtion of a 
comadent neoplasm, particularly in the 
lumbosacral region, where the existence of 
spma bifida frequently will mask recogm- 
tion of early erosive changes m the lanuna 

Records m The Mayo Clmic, to March 
1, 1932, disclose that 394 patients have 
been operated on for tumors compressmg 
or mvadmg the spmal cord (3) Nmety- 
seven (25 per cent) were situated extra- 
durally, 196 (50 per cent) were situated 
subduraUy but were extramedullary, and 
101 (25 per cent) arose from the spmal cord 
or filum temnnale (mtrameduUary) A 
study of the entire group of 394 cases em- 
phasizes the fact that the greater propor- 
tion of mtraspmal tumors are removable 


Smce our expenence has shown that 50 per 
cent of these tumors may be locahzed by 
the primary roentgenogram, without the 
use of additional aids, we beheve that this 
method of exammation should occupy a 
promment place m the diagnosis of these 
neoplasms, which, if recognized and re- 
moved early m tlieir development, can be 
permanently cured 
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STANDARDIZATION OF ROENTGEN DOSAGE BY MEANS 
OF METHYLENE BLUE IF 

By WILHELM STENSTROM, Ph D . and ANNE LOHMANN, M A , Minneapolis 
Section of Bioph)^ics and Cancer Institute, University of Minnesota 


I N previous publications (1) we have 
discussed the effect of roentgen irradia- 
tion on solutions of certain colored 
organic substances It was shown m 
particular that methylene blue was qmte 
rapidly discolored The amount of color 
change could be measured accurately by 
means of a spectro-photometer and could 
be used for determmabon of roentgen dos- 
age The advantages of such a method 
were also considered We have contmued 
the attempt to make the method practical 
In order to obtam a ivide field of useful- 
ness it seemed important to so arrange it 
that a small amount of solubon would be 
needed and that the solubon would be 
surrounded exclusively by orgamc matenal 
durmg the exposure 

Dunng these experiments the solubons 
were buffered so that the Ph was kept con- 
stantly at 6 8 

A Solutions — A stock solubon is made 
up by dissolving 0 05 gr of punfied 
methylene blue and makmg up to 500 c c 
volume with boiled distilled water, givmg 
a concentrabon of 0 1 mg per cubic centi- 
meter 

The final solubon of methylene blue 
used for irradiabon is made up by dissolv- 
mg 2 969 g of Na 2 HP 04 , 2 H 5 O and 2 2695 
gr of KH 2 PO 4 in about 300 c c boiled 
distilled water A calculated amount of 
the methylene blue stock solubon (13 5 
c c ) is added and the solution then made 
up to 500 c c volume ivith boiled disblled 
water, givmg a concentrabon of 0 0027 
mg per cubic centimeter This concentra- 
bon may have to be slighby adjusted to 
give the desired absorpbon The solution 
has to stand one week before it can be 
used How long it will keep is as yet a 

‘ Read before the Radiological Society of North 
Amcnca at the Eighteenth Annual Meeting at 
Atlantic Cit> , Not 28-Dec 1 1932 


quesbon — it has been found m good condi- 
bon at the end of three months but has to 
be tested if left for a longer bme 
B Absorption — A specbo-photometer 
was used for determmabon of the concen- 
trabon before and after the exposure to 
roentgen rays The absorpbon was meas- 
ured at 6,700 A U , as the maximum 
absorpbon m the \usible region takes 
place at this wave length The smallest 
contamer (absorpbon tube) that seemed 
practical to use with our specbo-pho- 
tometer measured 2 cm m length and 1 cm 
m mside diameter Contamers holding 
about 2 5 c c , therefore, had to be used 
dunng the roentgen irradiation, and they 
had to be made from orgamc matenal 
In order to obtam a suitable color inten- 
sity when a 2-cm -long absorpbon tube 
was used, the concenbabon of methylene 
blue had to be approximately 0 0027 mg 
per c c of water The final concenba- 
tion was adjusted so that the solution had 
an extmcbon coefBaent of 0 754 An ex- 
perimentally obtamed curve showing the 
relabon between the dose and the color 
change must be used when the method is 
apphed for standardization 

C Contamers — It required much ex- 
penmentabon before a method of makmg 
suitable contamers was developed Among 
the substances tested, superlawax and 
parlodion were found to be smtable, as 
they did not influence the color change of 
the methylene blue When the solution 
was kept m shallow rectangular grooves 
m a block of superlawax, fair results were 
obtained but the errors were too large, 
probably due to small amounts of impun- 

ties With such a large surface exposed to 

the air, too much dust may have gathered 
before the surface could be covered , it was 
found that a small amount of dust deliber- 
ately added had a pronounced influence 
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Parlodion can easil}'’ be dissolved in a 
mixture of alcohol and ether, 50 per cent of 
each By coating the inside of a con- 
tamer (for instance, a test tube) inth this 
solution and letting it drj’’, a thin coat of 
parlodion remains ivhich may be re- 
moved However, a better procedure to 
obtain a sealed container has been adopted 
An ordinar}'" water soluble gelatin capsule 
No 13 (for vetennary use) is used as the 
mould A smoothly running but fairly 
thick and stick)' solution of parlodion is 
poured into the two halves of the capsule 
Excess parlodion is poured out and the 
capsules are turned around continuously 
until the solution does not run any longer, 
whereupon they are left to dr)' for some 
nunutes and a second coating is added m a 
similar manner Seven such coats seem 
to be needed After practically all the 
ether and alcohol has evaporated (m about 
three days), the capsules are dissolved m 
water and the parlodion is washed with 
cleamng solution and distilled water The 
methylene blue solution is poured into 
these capsules and exposed to the roentgen 
rays It was found that the first con- 
tamers used became colored from some 
absorbed methylene blue, which meant 
that the solution became weaker and the 
readings mdicated a color change even 
without any irradiation of the capsules 
This source of error was overcome by 
addmg a very small amount of concen- 
trated hydrochlonc acid to the alcohol 
and ether solution before the parlodion 
was dissolved Even with the present 
method of makmg the contamers, it is 
necessary to test them before they are 
acceptable The test consists m filhng 
them with the methylene blue solution and 
exposmg them to roentgen rays If suc- 
cessive exposures give the same amount of 
change, or if the change is the same as m 
aheady tested eapsules, then they are 
ready to use These capsules can be 
left filled with solution for a week m a 
room without showmg any leakage or any 
other effect on the solution IVhen they 
are transported from one place to another 
they may, howei'er, develop a leak, prob- 


ably due to temperature vanations or to 
inolent shakmg They are, therefore, 
dipped m melted parafiin and thus sup- 
phed with a thin protective coatmg before 
bemg sent away When the capsules are 
not in use they should be kept in distilled 
water and protected from exposure to 
direct sunlight 

D Measurements — The method has 
not been tested enough as yet to permit 
us to state whether or not it is practical 
for companson of dosage at different places 
but we believe it may prove to be of value 
The accuracy is not as great as we would 
hke to see it, but as the procedure is very 
simple this method may be used at certam 
intervals at a great number of therapy 
installations to obtam a fair companson 
between the dosages used We wish to 
emphasize agam the advantage of thus 
companng the total amount of radiation 
absorbed at the surface or at certain 
“depths” by an organic solution under 
conditions which are similar to those 
dunng treatments and which limit the 
exposed parts to orgamc compounds and 
water 

In order to obtam a standardization 
curve, a number of exposures have been 
made under the foUowmg conditions 
200 K V peak, 30 ma , 0 5 mm copper and 
1 mm alummum filter were used The 
contamers were placed m small grooves m a 
block of paraflfin, surrounded (but not 
covered) with paraffin so that the full 
amount of scattenng was obtamed from a 
20 X 20 cm field and from a layer 14 cm 
thick The distance from target to the 
surface of the paraffin and also to the top 
of the capsules was 50 centimeters The 
number of roentgens per mmute as meas- 
ured m air with a Victoreen r meter (No 
3^S) amounted to 82 Smce this mstru- 
ment showed a considerable amount of 
leakage when the roentgen machme was 
gomg, it was completely surrounded by 
lead except for the small ionization cham- 
ber, and in this manner the leakage was 
made neghgible The half value layer m 
electrolytic copper was found to be 1 0 
milhmeter 
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TABLE I 

Decomposition of methylene blue by roentgen irradi- 
ation 200 K V , 30 ma , 60 cm distance target to 
contamer, 0 6 mm Cu -f 1 mm A1 filter Field 
20 X 20 cm parafhn 14 cm thick, 15 miTi gives ap- 
proximately 1,200 roentgens (measured in air) 



Per- 


Per- 

Time 

centage 

Time 

centage 

of 

of 

of 

of 

radia- 

decom- 

radia- 

decom- 

tion 

position 

Uon 

position 

15 min 

31 

45 mm 

49 

15 min 

31 

45 mm 

51 

16 mm 

31 5 

46 mm 

52 

15 mm 

31 

45 mm 

51 

16 min 

30 

45 mm 

61 

15 mm 

31 5 

45 mm 

63 

15 mm 

30 

Average 

51 

Average 

31 



30 mm 

43 

1 hr 

62 

30 mm 

46 

1 hr 

58 

30 mm 

43 

1 hr 

59 

30 ram 

43 

1 hr 

61 

30 mm 

44 

1 hr 

02 

30 mm 

43 

Average 

60 5 

30 mm 

44 



Average 

44 





I'/s hr 

09 5 



I'A far 

70 5 



Average 

70 



2 hr 

75 


TABLE II 


Time of radiation 

Percentage of decomposition 

10 nun 

22 

10 min 

23 

10 min 

, 23 

10 min 

24 

10 mm 

21 

10 mm 

23 

Average 

22 5 

5 mm 

14 

6 mm 

16 

6 min 

13 

6 mm 

11 5 

5 min 

11 

5 mm 

11 5 

Average 

13 


The results of the measurements are 
shown m Figure 1 and Tables I and II 
Each figure under “percentage of decom- 
position” m these tables represents the 
average of at least three tubes exposed 
at the same tune The difference m the 
decomposition determmations between the 
mdiindual tubes, irradiated together for 
15 mmutes, runs as high as =*=5 per cent 
The readmgs can be made with greatest 
accuracy when about 30 per cent of the 
methylene blue has been destroyed, an 


amount of change which requires 15 
mmutes, or, accordmg to the roentgen 
meter (No 378), 1,200 roentgens to obtain 
This corresponds to 150 per cent of our 
erythema dose When the capsules are 
mailed to other offices they should he 
exposed, therefore, to approximately 1,200 
roentgens (as measured m aw) The read- 
mgs correspondmg to this part of the 
curve show an mdividual variation of about 
=t5 per cent m dosage The errors when 
comparing doses should not exceed, there- 
fore, this amount, as three capsules are 
supposed to be exposed at a time and at 
least two of them ought to come back m 
good shape 

The foUowmg procedure is now used A 
cardboard box 8 X 12 X 3 cm is filled 
with melted paraffin After this has hard- 
ened, five grooves are made by means of a 
heated metal tool (fastened to a handle) 
of the same size and shape as the capsules 
These grooves are numbered and m them 
are placed the paraffin-sealed containers 
filled with the methylene blue solution 
Figure 2 shows the distnbution The box 
IS covered and ivrapped m cotton A note 
of mstructions is added and the package 
IS sealed and mailed by speaal delivery 

INSTRUCTIONS READ THIS BEFORE 
OPENING THE PACKAGE 

1 Keep the contamers m the dark ex- 
cept durmg the exposure, as the methylene 
blue is slowly discolored by hght and 
especially by ultra-nolet radiation 

2 The exposures to x-rays ought to he 
made and the package returned as soon as 
possible, preferably withm 24 hours 

3 Contamers No 1 and No 2 m the 
outside grooves should be removed before 
any exposure is made In order to obtam 
full amount of scattered radiation the tivo 
empty grooves should be filled with water, 
and the small paraffin block placed on a 
larger block and also be surrounded with, 
but not covered by, paraffin The total 
thickness of paraffin should be at least 
10 centimeters A 20 X 20 cm field 
should be used 
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4 Containers No 3, No 4, and No 5 
should be exposed under the desired condi- 
bons (we propose 200 K V , 50 cm dis- 
tance from target to top of container, 0 5 
mm copper plus 1 mm alummmn filter) 


if the readmgs of their solubon do not 
check with the previous readings, no 
satisfactor}’- mformabon can be obtamed 
and this particular shipment would be a 
failure 



The dose given should be about 150 per 
cent of an erythema dose (1,200 roentgens 
as measured m air without back-scatter- 
mg) The dose should in any case he 
between 120 and 250 per cent S E D 
5 After the exposures have been made 
the grooves should be dried out and the 
contamers replaced m their respective 
pockets and the box mailed back The 
amount of exposure given and the arrange- 
ment used should be wntten down and m- 
cluded m the package 
When returned, the tubes are immedi- 
ately inspected with care for damage 
Even a shght amount of evaporabon from 
a tube makes it necessary to discard its 
solubon If the tubes are covered with a 
filter paper durmg the enbre tnp and some 
solubon leaks out, then this paper becomes 
stamed A more accurate test for leakage 
or evaporabon is to weigh the tubes be- 
fore and after their journey If neither 
of the two unexposed tubes are mtact or 


It is evident that measurements of this 
type can be earned out only where spectro- 
photometers are available and that it re- 
qmres some trammg to obtam sabsfactory 
accuracy m takmg the readmgs With the 
desenpbon given m this and two earher 
papers it should be relabvely easy to pre- 
pare the solubons and the contamers m a 
laboratory and to dupheate dosage meas- 
urements accordmg to the method here 
outhned 

It is evident that the capsules with the 
solubon can be used m several different 
ways to measure dosage distnbubon Our 
first attempt is, however, to use them as 
desenbed above, to faahtate standardiza- 
tion of different maclnnes 

SUMMARY 

1 A method of usmg a water solubon 
of methylene blue to measure roentgen 
dosage is desenbed 
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2 A spectro-photometer is used to 
determine the color change 

3 The solution is buffered to a Ph of 


6 8 The exact method of prepanng this 
solution IS descnbed 

4 Small capsules of parlodion are used 
as contamers and the process of makmg 
them IS descnbed 

5 The manner m which these capsules 
are exposed is explamed 

6 A standard curve shoivmg the rela- 
tion between the amount of exposure and 
color change has been determined expen- 
mentally 

7 The solution can be sent by mail to 
any part of the country for exposure and 
returned to the laboratory for measure- 
ments 
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A COMPARISON OF PHOTOGRAPHIC AND IONIZATION MEASURES 

OF RADIATION QUALITY 

By OTTO GLASSER, Ph D , and L E ROVNER, B S , Cleveland dime Foundation, 

Cleveland, Ohio 


I THE PHOTOGRAPHIC DETERMINATION OF 
THE HALF VALUE LAT’ER 

JA MONO the many methods for obtain- 
mg a descnption of the quality, or 
' absorption charactenstics of a roent- 
gen-ray beam, one that in recent years has 
gamed more and more attention is the 
photographic determination of the half 
value layer First suggested by the work 
of Christen (1), the Siviss matliematiaan 
and physiaan, and preceded by such de- 
vices as the Benoist penetrometer (2), the 
idea of a photographic method has been 
developed up to its present frequent use 
in roentgenology 

The half value layer describes roent- 
gen radiation quality m terms of that 
thickness of an absorbing material, such 
as copper or alummum, which reduces the 
inadent mtensity of a beam by 50 per cent 

Photographic detenmnations of the half 
value layer of a given roentgen-ray beam 
are ideally accomplished by the simple 
procedure of matchmg a photographic 
darkness, produced upon a film by a beam 
of half mtensity, with the darkness under 
a metal filter stairs e^-posed to the full in- 
tensity of radiation 

There are several apparent recommen- 
dations for such a method of measurement 
a group of mtensity measurements can be 
obtamed at one tune , the film acts as a re- 
cordmg medium, yieldmg a permanent 
record of mtensitites which may be ex- 
pressed relatively by the film darkemngs, 
the method is simple, and certainly it is 
mexpensive 

Meyer (3) has developed this process of 
half value layer measurements, his work 
also mentions the use of the stair filter with 
a 1 0 mm copper strip to derive copper- 
alummum equivalents photographically 

In the procedure generally followed, a 
suitable film or plate m a hght-tight con- 



tamer IS covered by a stnp of lead, and by 
stair filters either of alummum or copper, 
or both This device is exposed to the 
roentgen-ray beam At one-half the nec- 
essary exposure time, the beam is cut off, 
and the lead strip is removed without dis- 
tmbmg the stairs The film is then ex- 
posed agam for another mterval of one- 
half tune, so that the region under the 
stairs has received one full exposure, while 
that area under the lead has received one- 
half of the exposure 

After proper development, those regions 
under the steps m which the photographic 
opacity IS the same as that of the half-ex- 
posure-bme stnp are detemuned, and the 
step thicknesses correspondmg to those 
areas are designated as half value layers 
It seemed worth while to make a study 
comparmg the half value layers obtamed 
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from photographic obsen^ation with those additions in exposure tune give less knd 
derived from the more generally accepted less increase m the amount of reduction of 
ionization absorption measurement of the silver on the film 
radiations produced by the same conditions The toe portion of the curi’-e is defined 



n RESPONSE OF THE PHOTOGRAPHIC 
EMHESION TO ROENTGEN RAYS 

For measurements of any radiation by 
photographic methods, it is necessary to 
know the charactenstics of response of the 
emulsion to the radiation Such informa- 
tion IS required m determmmg the relation- 
ship of radiation mtensities to film darken- 
mg and m defining the limits of proper ex- 
posure 

The Hurter and Dnffield curve for 
photographic emulsions (Fig 1) describes 
then characteristics of action m response 
to actmic radiations on a time scale From 
the curve it may be seen that mcreases 
m exposure time, ivith radiation of a fixed 
intensity, first produce only a gradual m- 
crease m the density of darkemng on the 
film Next, a uniformly mcreasmg density 
occurs, foUowmg which a saturation value 
of the darkemng is reached after which 


as the underexposed region , in the straight 
Ime mteiw'al the density is directly pro- 
portional to the logarithm of the exposure, 
and here conditions of correct exposure 
exist (The slope of the straight line portion 
IS a measure of the contrast of the hghts and 
darks upon the emulsion ) Fmally, densi- 
ties occumng on the saturation arch are in 
the overexposed region 

For the Hurter and DnfiSeld cun'e, 
photographic density is plotted against 
log 10 of exposure, here the density of black- 

“ify 'PtlQ 

emng of a film is defined as logio" ^ 

quantity - (the reaprocal of transmission, 
h 

T) IS the opacity, 0, of a film, its darkness 
as seen to the eye , io and it are thus the in- 
cident and transmitted hght mtensities 
obsen'ed for an area of the developed emul- 


sion 
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The opacity of a film can be obtamed Until 1923 it was thought that the Hur- 
"rom photometnc measurements, and from ter and Driffield cun’^e for roentgen-ray 
this value the density is derived In the action upon the photographic emulsion had 
[lase of an area allowing 1 per cent of mci- no saturation value , it was assumed to be 



40}<jk>yoirs 


/n.\Cu\ ' 

Ill 

3 ( Upper ) Ionization absorption curves for 140 kilovolts 

4 (Lower ) Ionization absorption curves for 140 kilovolts 


dent hght to pass, the transimssion is then 
1/100, the opacity, 100, and the density, 
logio 100, IS 2 0 

The exposure, the quantity plotted as 
abscissa m the Hurter and Dnfiield curve, 
IS described as the product of the mtensity, 
I, and time, t, of apphcation of the beam 
producmg the darkness 


exponential throughout At that time, 
Jones (4), of the Eastman Laboratories, 
produced a densitometer measuring den- 
sibes as high as six Studymg the response 
of the process plate to x-rays, Jones ob- 
tamed a typical Hurter and Dnffield curve 
occurrmg at high densities 
An assumption that underhes the photo- 
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graphic determination of the half value be umty The mvestigations of Glocker 
layer is that the area exposed for one-half and Traub (5), and Bouwers (6) into the 
time will be as dark as though it were irra- value of the constant p m the x-ray region 



diated by x-rays of one-half the mtensity 
that IS, (^A/) % t = I \ (‘AO This and 
similar relations are grouped imder the 
reaprocity law, which is famihar to the 
biologist as the Bunsen-Roscoe law The 
most general statement of this relationship 

IS p = m) 

It IS easily seen that for these observa- 
tions the value of the exponent p must 


gix'e values approxunatmg umty, that is 
p = 0 98 ± 0 01 and jb = 0 99 ± 0 02, 
respectively For a ratio of mtensities 
ivithm a range of 1 to 10, the de\nation 
from the reciprocity law is less than 5 
per cent The constant, p, was assumed 
to be unity m mterpretmg the Hurter and 
Driffield curve 
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TABLE I 

Condition Kilovoltage Filtration 

1 90 None 

2 90 1 0 mm A1 

3 140 2 0 mm A1 

4 140 4 0 mm A1 

6 1G5 0 5 mm Cu 

+ 10 mm A1 

(Tube current of 4 0 ma throughout ) 


ra APPARATUS AND EXPERIMENTAL PRO- 
CEDURE 

In the process of the study, three dis- 
tiiict groups of equipment were used x- 
ray, photographic, and densitometnc 
A Westmghouse Quadrocondex appara- 
tus was used to supply current to a 200- 
kilovolt Coohdge deep therapy tube In- 
tensit}’’ and absorption measures of the 
x-ray beam were made with a standard 
air lomzation chamber described by Glas- 
ser (7) for the following five conditions 
commonly met m roentgen therapy (Table 

I) 

At each of the five conditions, the ioni- 
zation measurements were taken for a se- 
nes of filtrations m order to obtam percent- 
age mtensity curves from which the half 
value layers were derived 
To bracket the photographic measures 
with a check upon the quahty output of the 
x-ray tube, a senes of ionization absorp- 
tion measures was run before and after 
the group of photographic observations 
Cuix’^es of the second senes are shown m 
Figures 2, 3, 4, 5, and 6 
For the photographic operations, the 
Eastman 5X7 mch smgle coated, safety 
process film was chosen because of its slow 
action and high contrast obtainable It 
was mclosed m the regular cardboard 
x-ray cassette from which the lead back- 
lug was removed to immmize secondary 
radiation (Fig 7) 

In the procedure, the cassette was placed 
m a special holder at a focal distance of one 
meter To avoid scattered radiation, a 
system of lead diaphragms was so arranged 
that the beam swept through the cardboard 
and fihn without stnkmg the carnage or 
fihu support (Fig 8) 


TABLE II — exposure TIMES 

Condition ’A Time 

1 30 sec 

2 1 mm , 10 sec 

3 1 mm , 10 sec. 

4 1 mm , 30 sec 

5 2 mm , 15 sec 


TABLE 111- 


1 0 mm A1 Steps 0 1 mm Cu Steps 


Step 

Step 

densit> 

H VD 

Step 

density 

H V D 

1 

2 37 

2 07 

2 32 

2 17 

2 

2 30 

2 08 

2 12 

2 19 

3 

2 22 

2 10 

1 93 

2 17 

4 

2 13 

2 13 

1 77 

2 15 

5 

2 11 

2 12 

1 64 

2 13 

0 

2 04 

2 IG 

1 53 

2 13 

7 

2 00 

2 18 

1 43 

2 14 

8 

1 9C 

2 18 

1 32 

1 2 10 

9 

1 91 

2 17 

1 21 

2 06 

10 

1 87 

2 20 

1 13 

2 06 

11 

1 78 

2 20 



12 

2 17 

2 17 




- Measurements by Dr Wilsey 


For developmg the film, a large thermo- 
stat bath was set up, and specially prepared 
glass tubes were used as developmg ves- 
sels, operated while immersed m the ther- 
mostat bath The tubes were equipped 
with smooth glass pistons to provide a posi- 
tive agitation of the developer about the 
emulsion Also suspended m the thermo- 
stat bath were two large rubber tanks, one 
contammg water, the other, the fixing solu- 
tion 

The choice of a developer for accurate 
physical measurements of film darkenmg 
IS restneted to that of a non-stammg, low- 
fog-production type Stam developers, 
such as pyrogallol, produce some of the 
blackemng upon the film by their property 
of tummg dark after oxidization m the de- 
velopment process Smee this stam 
darkenmg may be a vanable factor, it is 
best to avoid such a type of developer 

An amidol developer was chosen be- 
cause of its stainless developmg property, 
its low-fog-production, and the ease with 
which it could be prepared from a stock 
nuxture Approxunately 300 c c of full- 
strength developer was used for two filmg 
and then discarded The fixmg bath was 
of the usual acid hypo type 
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graphic determination of the half value be unity The investigations of Glocker 
layer is that the area exposed for one-half and Traub (5), and Bouwers (6) into the 
tune will be as dark as though it were itra- value of the constant p m the x-ray region 



diated by x-rays of one-half the intensity 
that is, (Ve-T) X I = I X (Vi/) This and 
similar relations are grouped under the 
reciprocity law, which is famihar to the 
biologist as the Bunsen-Roscoe law The 
most general statement of this relationship 

IS p = im ^ ^ 

It IS easily seen that for these observa- 
tions the value of the exponent p must 


give values approximatmg umty, that is 
p = 0 9S ± 0 01 and p = 0 99 =*= 0 02, 
respectively For a ratio of mtensities 
within a range of 1 to 10, the denation 
from the reciprocity law is less than 5 
per cent The constant, p, was assumed 
to be unity m interpreting the Hurter and 
Driffield curx’^e 
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possibiht}'’ of error in a ^^sual method, by table iv 


companng a step directly with only the 

C 

o 

1 Half Value Layers 

-- adjacent half value density, is apparent 

•S 

Ionization 

1 Photographic 

To amve at the best values of photo- 


Aluminum 

Copper 

Aluminum | 

Copper 

graphic half value layers, densitometer 
measurements were made giving an aver- 
age of the half value density, and an mter- 
polation was made from the intercept of 

1 

2 

3 

4 

5 

0 03 mm 

1 00 mm 

3 07 mm 

1 5,23 mm 

10 4 mm i 

0 136 mm 

0 231 mm 

0 000 mm 

1 4] ; mm ! 

2 6 3 J mm 

4 8 J i mm 
OJ 1 1 mm 

11 ; mm 

0 20 mm 

0 24 mm 

0 62 mm 



Fig 8 Film and shutter arrangement for photographic method 


this value ivith a curve of step densities 
plotted against step thicknesses ^ 

Greatest stress, however, was laid upon 
the use of direct visual comparison, as this is 
the method used m practice Direct com- 
parisons for the half value layer were made 
by placmg the film upon a slit cut m dark 
paper covenng a ground glass drffusmg 
screen 

' We are mdebted to W E Forsythe, of the Nela 
Park Laboratories of Cleveland, Ohio, as well as to 
N Rashevsky, of the Westinghouse Electric and 
Manufacturing Company Research Laboratories, Pitts- 
burgh, Pa , M J M Schwarzsdnld, of Beth Israel 
Hospital, New York, and R B ITOsev, of the East- 
man Kodak Company Research Laboratories, Roches- 
ter, N Y , for their kindness in making various density 
measurements of our film s 


IV EXPERIMENTAL RESULTS 

The mean values for the half value lay- 
ers obtamed photographically are com- 
pared with those obtamed by ionization 
methods m Table IV and m Figure 9 
In Table IV and the curves of Figiue 9 
only the aluminum half value layers are 
the result of eye comparison Copper 
values shown are the average of the pho- 
tometer readmgs alone, for the visual cop- 
per half value layers for conditions 3 and 4 
m Table I were the same 0 20 mm , 
smee no mterpolations were possible The 
nsual copper value for condition 4 is 0 54 
nulhmeter 
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Fig 7 Fikn and staurs for measuring absorption 
by photographic method 


Here another advantage of the amidol 
was that it was neutral chemically, so that 
films could be transferred from the devel- 
oper du-ectly mto the aad hypo bath with- 
out an mtermediate washmg, and thus the 
time of development could be regulated 
more closelj’’ 

In prepanng for the photographic meas- 
urements of the half value layer, data for 
Hurter and Dnflleld cun^es for each of the 
five conditions were first obtamed For 
each condition, areas of a single film were 
exposed to a beam held at constant mten- 
sity The time mten^als of exposure were 
mcreased m geometric progression by the 
ratio of the square root of 2 Tu^g was 
performed by a hand shutter and the focal 
distance was so arranged that a time mter- 
val of no less than twenty seconds was 
used on the straight-hne portion of the 

^Ser the Hurter and Dnffield cunes 
had been established, a ^nal exposure of 
the stair-bearmg films was made under con- 
troUed conditions, and the times of ^xpo^ 
sure for the vanous filtrations were ro g y 
dSemuned so that the half value dens - 


ties fell withm the straight-lme portion 
of the curve, the region of correct expo- 
sure It was found that half-time expo- 
sures of between 5 r and 10 r gave the re- 
quired results In detemunmg these ex- 
posure tunes the intensity of radiabon di 
rectly xnthm the cassette was measured 
with a thimble type chamber The tunes 
required are shown m Table II 

After exposure, the films were de\ eloped 
m the thermostat tubes for five mmutes at 
a temperature of 18° 0 2° C (To ob 

serve the effect of temperature of develop 
ment, one set of films was dex^eloped at 17° 
and another at 10° Both sets gave re- 
sults consistently different from those ob 
tamed at 18° ) 

Before a film was placed m the dei elop- 
mg tube, it was immersed m the water 
tray to change its temperature from that 
of the room to approximately the desued 
x'alue With the film in the tube, the de- 
x-eloper was added and then stirred m a 
non-rhiThmic fashion by the glass piston 
This precaution was taken smce positive 
agitation is necessary to produce uniform 
development, by keepmg a temperature 
equihbnum, and by preventmg a lowenng 
of densities of film areas adjacent to high 
density regions Rhidhrmc agitation of 
the developer may give rise to nodes of 
hqmd motion in the tube and so produce 
banded regions of xmrjnng darkness along 
the film 

Despite the precautions used to obtam 
uniform development, the films were not 
uniformly darkened, possibly because of 
variations m the sensitixnty or thickness 
of the emulsion 

It was found that the half-time strip, 
which should be of uniform density 
throughout, for the nsual method of meas- 
urement outlined, varied in darkness 
along its length and mtroduced possibilities 
of error in measurement 

A comparison of densities of the half- 
tune strip and those under the steps are 
shown in Table III 

In this case, the density of the half-time 
strip just opposite each step was taken 
down tlie whole length of the strip The 
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photographic values would differ from those 
obtained by lomzation In other words, 
the values are modified by interposition of 
the photographic measunng method, which 
is essentially a transfer process, and which 
may mtroduce a variable factor of difference 
dependmg upon the responses of the film 

The higher values of the half value layer 
ob tamed photographically for alurmnum 
m comparison with the lomzation half 
value layer may possibly be attributed to 
secondary'- radiation from the metal steps 
This radiation would increase the exposure 
under the steps, and consequently greater 
thicknesses of metal would be necessary to 
reduce the recorded density to that of the 
half value strip 

V SUMMARY 

1 A companson of photographic and 
lonizabon measurements of half value la}'’- 
ers has been made for tjqies of roentgen 
radiations usually employed m therapy 

2 To detenmne correct exposures for 
the films m the photographic method, Hur- 
ter and Driffield response curves were ob- 
tamed 

3 The films were exposed and devel- 
oped by a uniform process 

4 The photographic values of the half 


value layers obtamed were consistent with 
each other for a given condition of radia- 
tion 

5 The photographic values differed 
from those obtamed by lomzation methods 
by a vanable factor, which penmts no cor- 
rection to be apphed, and renders difficult 
the use of copper-aluminum photographic 
equivalents 
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For aluminum, the table shows the were obtamed on a Kelley-Koett mechaa 
greatest and least values of the half value cahy rectified system, operating at highe 
layer observed for any one condition to lalovoltages, m an attempt to extend th 
the right of the mean value A least curves to lower effective wave lengths ) 
squares solution of probable error, for the '^Tiile the alunnnum half value la)e 



Fig 9 Half value layer curves in copper and aluminum obtamed photo- 
graphically and by ionization 


fourteen sets of observations taken, is curves do not mtersect, it is noted thal 
impossible, smce the half value layers with decreasmg wave lengths the photo- 
observed photographically differed from graphic copper half value layers are first 
each other by an integral number of metal less than, and then cross over to exceed 
steps or thicknesses the lomzation values for the half value 

The lomzation half value layers shown la)’’er Such a lack of parallehsm would 
are the averages of the two sets of absorp- mfer a relation between copper-alummum 
tion curves mtensity eqmvalents, taken photographi- 

For the cun'^es of Figure 9 the effective cally, that is different from the lomzation 
wave lengths were determined to two sig- copper-alummum mtensity equivalents 
nificant figmes by the Duane smgle filter The effective wave lengths determined 
method (The sohd pomts on the cuiw-es from the Duane equivalence curves, using 
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about physical condition, these were the cal significance It was the aim to make 
specific factors noted here, together with observations upon the subjects at the 
any additional mformation relative to the same tune, on the same day of each week 
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Fig 1 Adiagrammuticrepresentaticmof the average body temperature, pulse 
rate, and respirations for the radiated and control groups dunng the three ev- 
penmental periods, the pre-radiation, radiation, and post-radiation periods oi 
1930-1931 and 1931-1932 


number of colds m either the irradiated 
or the control group, and the effect of radia- 
tion on sleep, appetite, and physical effi- 
ciency 

EXPERIMENTAL WORK 

It seemed advisable to keep the mampu- 
lations as simple as possible and at the 
same time an effort was made to choose 
methods which would yield results of chm- 


durmg the entue course of the experi- 
ment This, however, was not always 
possible and, when necessary, the tune of 
appointment was changed to a free hour 
close to the ongmal one The study was 
planned to cover the dark portion of the 
year, 7 e , that tune when such of the sun’s 
rays as reach the earth contam the smallest 
amount of therapeutically effective near- 
ultra-violet radiation, which, for the lati- 


A STUDY OF SOME PHYSIOLOGICAL EFFEQS OF ULTRA- 
VIOLET IRRADIATIONS UPON NORMAL ADULTS^ 

By HOPE H HUNT and JANE M LEICHSENRING, St Paul, Minnesota 
From the Division of Home Economics, Umversity of Mmnesota, Umversity Farm 



SURVEY of the literature, pub- 
lished m the last few years, reveals 
httle information descnbmg the 
effect of ultra-nolet radiation upon the 
physiologic blood picture of normal healthy 
adults Many apparently do receive bene- 
fit from such treatments, but efforts to ex- 
plam the results have not thus far pro- 
duced a great unanimity of opmion regard- 
mg them influence on ordmary chmcal data 
There also seems to be urgent need for 
standardization of dosage, smee methods 
of measurmg and admmistermg the radia- 
tions vary widely and the most evident 
effect, erythema, differs for different mdi- 
viduals, as cited by Coulter and Smith (1), 
Russell (2), Stenstrom and Gaida (3), Lane 
and Rockwood (4), Goodman (5), Waller 
(6) , and Maughan and Dye (7) The type 
of lamp, subject (human or ammal), and 
experimental conditions reported, must be 
responsible m part, at least, for the appar- 
ently differmg effects of ultra-violet irradia- 
tion upon red blood cells, white cells, hemo- 
globm, blood pressure, pulse, tempera- 
ture, appetite, and general metabolism, as 
ated by Russell (2), Mayer (8), Koemgs- 
feld (9), Eichelberger (10), Mason and 
Mason (11) Licknit (12), on the basis of 
work reported, has suggested that the 
beneficial effects of irradiation were psy- 
chic, generally ivith some local effect on the 
musculature m mcreasmg the capacity for 
physical work, while Backmund (13) and 
Laurens (14) beheve the effect to be from 
photo-dectnc or photochemical Products 
produced Johnston (15) feels that ite 
tome effect, while not a cure-aU, may well 
be recommended along with other ea 
ments as massage, diet, etc 

1-. 1 1 of the Totinial Senes of the Uni- 

Data taten from the partial 

of the requventent for the Ph D degree 


The effects of irradiation upon infections 
of the upper respuatory tract have been 
variously reported by Arbuckle (16), Mau- 
ghan and Smiley (17), DouU, Hard}, 
Clark, and Herman (18), Bull, Maughan, 
and Warmg (19) Eidmow (20) finds 
that the effects of ultra-violet radiabon on 
substances m the blood stream are not as 
marked as in other media Contra-mdica- 
toiy symptoms are pomted out by Troup 
(21) Mayer (8) beheves that more in- 
formation IS necessar}’’ before irradiation 
may be prescribed by those unfamihar 
with its use The Council on Physical 
Therapy of the American Medical Assoaa- 
tion (22) suggests that the sunshme lamps, 
sold directly to the public, be so con- 
structed that the radiant energy emitted 
shah approximate sunhght and that no 
curative claims shall be made by the pro- 
ducer The Council is not convmced that 
human beings m health requue the great 
amount of energy that many advertise- 
ments would adnse, and beheves that m 
every case a physician should first be con- 
sulted, before treatments are started 
In the present study, certam chmcal 
data were noted from week to week, 
throughout the wmter months of 1930- 
1931 and 1931-1932, with the object of oh- 
servmg the effect of ultra-violet radiation 
under normal conditions, the subjects 
bemg a group of college women at the Uni- 
versity of hlmnesota Only one limita- 
tion was imposed, namely, that neither the 
control nor the irradiated group be allowed 
to take cod hver oil or other Vitamm D 
concentrate By virtue of them occupa- 
tions, it was felt that all subjects would re- 
ceive slight but comparable amounts of 
dmect sunhght durmg the experimental 
period As, clmically, data are commonly 
recorded concerning the mdividual’s weight, 
temperature, pulse, respmations, blood pres- 
sure, and blood counts, giving mfoimation 
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Tvas taken before, and other obseiA^ations 
and treatments made after, a twenty- 
nunute rest penod, while the subject was 
still prone Standardized pipettes, ther- 
mometers, and counting chambers were 
used, the blood samples being taken from 


The source of ultra-violet radiation was 
a new an-cooled mercury vapor arc lamp, 
mth a Cooper-Hewitt Uviarc burner 
This lamp was used only for this study 
dunng the two-year penod and was tested 
from time to tune by the zme sulphide 


/S30-3/ 

Ptmef I jr ST 


/03/-3Z 

j zr jzr 


43 


Vi -?6 

s. 

S 43 


\ 40 


T&As’/ fiftf Ce// Cot/r>/- 





Per/cc/ J~ 

" JZ- ZrraiZ/^/a/7 


90 

SS 

S 80 

V) 

^ 7S 
70 




Co /or /nefex 


/O 



Fig 3 A diagrammatic representation of the average total red cell count, hemo- 
globin, and color index for the radiated and control groups dunng the three 
experimental penods the pre-radiation, radiation and post-radiation penods of 
1930-1931 and 1931-1932 


a spnng lancet puncture m the ear lobes 
Blood pressures were taken ivith a Becton- 
Dickenson portable mercury manometer, 
by the auscultatory method Hemoglobm 
detemimations were made by the use of 
the Sahli hemoglobmometer, with glass 
standards, and read with a dayhght lamp 


method of Janet Clark (23), to check the 
relative power of the lamp and its deteno- 
ration No change was obser\'’ed during 
the course of the experiment The spec- 
tral emission curve, as reported by the 
manufacturer, mdicated ultra-violet po- 
tency m the region of wave lengths 2,900- 
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tude of the experiment, is the penod from 
November to March The time covered 
by the expenment was divided into three 
parts for each year a prelimmary four- 
weeks observation period , an experimental 


Ultra-violet treatments were not interrupted 
during the menstrual penod, the onset of 
menstruation bemg recorded in each case 
The age range of the groups was from 21to 
3S years The personnel of the groups iras 
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Fig 2 A diagrammatic representation of the average systolic and diastolic 
blood pressures for the radiated and control groupsdunngthe three expenmental 
penods, the pre-radiation, radiation, and post-radiation penods of 193(>-193I and 
1931-1932 


period of several months, dunng which one- 
half the group (six subjects) received ultra- 
violet radiation, and a final obsenmtion 
period similar m length to the first, without 
radiation The above-mentioned data 
were checked weekly, mdudmg total red 
and white and differential white counts and, 
m addition, the apparent effect of radiation 
upon the skm and the number of colds 


chosen on the basis of histones taken 
Appomtments were arranged dunng mom- 
mg and afternoon hours, never less than 
two hours after a meal, to ax''oid effects of 
digestion or excessive fatigue ^ The weight 

’Since the preparation of this paper the following 
study lias been reported Lawreiice J S , Stephens 
D J , and Jones E Effect of Digestion on WTiite 
Blood Cells Am Jour Physiol 1933 Cl I, 309-313 
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TABLE II —'WEATHER REPORT 


(U S Department of Agriculture, Weather Bureau, Minneapolis, Minn ) 


1930-1931 

Monthly 
mean 
, temp » 

I 0 p 

Highest 
temp , 

! ! 

Loivcst j 
temp , 

° F 

Sunshmc 

percentage 

possible 

Days, 1 
clear 

Days, 

partly 

dear 

Days, 

doudy 

October 

48 

80 

21 

51 

7 

9 

16 

November 

37 

68 

- 4 

59 

9 

6 

15 

December 

23 

45 

-11 

38 

7 

6 

19 

Januarj 

26 

62 

- 5 

47 

6 

11 

1 15 

Februarj 

32 

67 

0 

60 

12 

4 

1 12 

March 

31 

51 

12 

51 

0 

0 

19 

Average 


i 

i 

51 




Totals 





46 

1 41 

95 

1931-1932 








October 

64 

81 

38 

63 

13 

4 

14 

November 

40 

68 

12 

39 

7 

8 

15 

December 

30 

48 

- 1 

35 

7 


1 18 

Januarj' 

18 

42 

-17 

32 


7 

1 20 

February 

19 

67 1 

— 7 

52 


10 

13 

March 

22 

02 

- 0 

52 



17 

Average 




43 8 




Totals 





I 41 

46 

97 


study of the pulse changes (Fig 1) shows 
the behavior of the two control groups and 
the radiated group, 1931-1932, to be simi- 
lar, with a difference between mitial and 
final averages not greater than 1 5 beats 
per minute These findmgs agree with 
those of Eichelberger (10), Paschetta (25), 
and Fries and Topper (2G) The respira- 
tory rate, too, seemed unaffected, smee the 
difference between group averages from 
penod to period was less than one per mm- 
ute It would seem probable that blood 
pressure variations (Fig 2) were caused 
by such factors as fatigue and mental 
stress rather than radiation, as the control 
and irradiated groups behaved similarly 
A difference m blood pressure at different 
hmes during the day was reported by 
Greisheimer, Merrill, and Lynch (27) 
It will be noted (Figs 3 and 4) that the 
increases m the red cell count of the irra- 
diated group (1931-1932), receiving nearly 
three tunes the total radiation of the 
group m 1930-1931, was similar to that 
of the two control groups Thus it is ap- 
parent that, under these experimental 
conditions, ultra-violet radiations had 
httle mfluence on the total red ceh count 
Accordmg to Spence (28), Furmss (29), 


and Russell (2) a different response is ob- 
tamed m pathologic cases, m which the 
tendency under ultra-violet stimulation 
is to mcrease the red cell count toward the 
normal average figure 

The hemoglobm of the control groups 
(Figs 3 and 4) behaved similarly and the 
general trend was much hke that of the 
first year’s radiated group The radiated 
group the second year had a definitely 
higher average m the Spnng than at the 
begmnmg of the observations m the pre- 
cedmg Fall The mcrease was not gradual 
and mamtamed, but showed several peaks 
The maximum ultra-violet dosage, reached 
and mamtamed from about the eighteenth 
or twentieth week to the twenty-second, 
did not keep the hemoglobm percentage 
above 85 The marked drop m hemo- 
globm, durmg the Christmas hohday and 
that m the later weeks of radiation (1931- 
1932), might result from a pre-vious ap- 
parent rather than a real mcrease, due to 
the temporary mobilization of hemoglobm 
reserves from different parts of the body 
The hemoglobm mcreases in the post- 
radiation penods may m some umdentified 
way be associated with seasonal factors or 
shght changes in general group activities 
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TADLK I 


1930-1931 


-KAUIATION ADMINISTERED 

1931-1932 


Subject 

Amount received 

Subject 

A 

2 hrs 29 min 

A 

B 

2 hrs 17 nun 

c 

C 

2 hrs 17 mm 

D 

D 

2 hrs 35 rnm 

L 

E 

' 2 hrs 16 min 

' M 

F 

2 hrs 17 mm 

N 

Total 

14 his 10 mm 

1 


Amount received 


7 hrs 4 nun 
4 hrs 2 nun 
7 hrs 34 nun 
2 hrs 42 mm 
7 hrs 21 mm 
7 hrs 34 mm 


36 hrs 17 mm 


3,150 Angstrom units The lamp was 
operated at 75 volts and 30 inches from the 
subject, the ventral and^ dorsal surfaces 
bemg exposed, with the" burner directly 
over the trunk The treatments were 
given as follows 

Durmg the years 1930 and 1931 the sub- 
jects were irradiated once a week, the mi- 
tial dose bemg one-half mmute, the second, 
one minute, and each succeedmg dose 
mcreased by one nunute until a maxi- 
mum of ten mmutes, front and back, was 
reached Two ten-mmute treatments 
were given 

As the total amount of irradiation was 
relatively small the first year, the plan of 
dosage admmistered was somewhat altered 
and augmented dunng the second (Table 

I) 

Durmg the years 1931 and 1932, the 
subjects were irradiated twice a week, the 
uutial dose bemg one-half mmute, and 
each dose foUowmg mcreased by one-half 
mmute, front and back, to ten mmutes 
The senu-weekly ten-mmute irradiations 
were contmued from three to four weeks, 
provided no discomfort was felt 

DISCUSSION 

It will be seen that weather conditions 
durmg the two seasons were very similar 
(Table II) It is doubtful whether the 
slight difiference m available simshme ma- 
terially influences the results, when one 
considers the wmter clothmg reqmred and 
the occupation of the subjects Since the 
tolerance of the different subjects was foimd 
to vary markedly the ongmal schedule had 
to be varied somewhat to continue the 
subervthema dosage for each person, as 
ated^by Buttolph (24) (Table I) The 


controls who wished it were given ultra 
violet treatments at the end of the ecpen- 
ment each year, and m some cases sub- 
jects who belonged to the control group 
the first year became members of the ra- 
diated group the second 
Certam unexplamed responses were 
noted Subject L, not sensitive at the end 
of the first year to a moderate amount of 
ultra-nolet radiation, seemed hypersensi- 
tive to the second, four months after an op- 
eration for the removal of an infected gall 
bladder Subject T, a control the second 
year, three months after an emergency 
appendectomy, showed no sensitivitj' to 
radiation Subject C felt no discomfort 
the first year, nor the second until after 
an attack of influenza, when she was de- 
cidedly sensitive for several weeks At 
the end of the second senes of treatments, 
this same subject had an apparent de- 
crease m the clottmg tune of the samples 
for blood counts She reported that her 
menstrual flow was more scanty and clot- 
ted than normal The tendency of the 
menses to clot decreased after radiabon 
was discontmued No method was em- 
ployed to measure pigmentation, but a 
moderate degree seemed to have been de- 
veloped by the different members of the 
groups, as a result of the radiation 

Marked variations were evident in the 
mdindual data collected from week to 
week It seemed adiosable, therefore, to 
consider group behavior as a whole (Figs 
1, 2, 3, 4, 5, 6) The mdest fluctuations 
m mdindual temperatures apparently oc- 
curred as a result of factors other than the 
radiation, as colds and influenza, the group 
averages showing no consistent effect at- 
tributable to the treatment given A 
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In accordance with the work of Garrey mg the administration of ultra-violet rays, 
and Butler (30), Ashmann and Alekseo- tlie second year The fluctuations of all 
Berkman (31), and Smith and McDowell four groups are fairly wide (Fig 6), which 
(32), It would seem that irregularities ob- makes the definite interpretation of any 
sensed m the total white cell counts were one vanation rather difficult The num- 
due to factors other than ultra-violet radia- her of colds among the members of both 
tions, such as lack of physical or mental control groups was the same, though the 
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Fig 6 A diagrammatic representation of the average total white cell and differ- 
ential white cell counts for the radiated and control groups durmg the three experi- 
mental periods, the pre-radiation, radiation, and post-radiation periods of 1930-1931 
and 1931-1932 



relaxation and infections (Fig 5) The 
average differential counts for the control 
groups were similar both years, while the 
response of the radiated groups was re- 
versed (Fig 5), an mcrease m lymphocytes 
and a decrease m the percentage of poly- 
morphonuclear cells ha\’Tng occurred dur- 


personnel differed (Table III) A de- 
crease m total number of colds and esti- 
mated days of infection will be noted m 
the radiated group the second year A 
greater number of cases of influenza oc- 
curred m 1931-1932, which would suggest 
that if ultra-\aolet rays, as admimstered, 
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Possibly also, for the purposes of stimulating eral dechne from Fall to Spring, followed 
hemoglobm formation, several short radia- by an mcrease As Spence (28) found that 
tion periods, with breaks between them, the red cell coimt usually mcreased faster 
are more effective than a contmued treat- than the hemoglobm, it is possible to ha\e 
ment Acceptmg 4,500,000 red cells per a decreasmg color mde\ (Penod 3, 1931- 
cubic millimeter as the normal for women, 1932), while both red cells and hemo- 
color mdices fluctuated, but showed a gen- globm are mcreasmg 
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In accordance with the work of Garrey 
and Butler (30), Ashmann and Alekseo- 
Berkman (31), and Smith and McDowell 
(32), it would seem that irregulanties ob- 
seiA'ed m the total white cell counts were 
due to factors other than ultra-\nolet radia- 
tions, such as lack of physical or mental 


mg the administration of ultra-violet rays, 
the second year The fluctuations of all 
four groups are fairly ivide (Fig 6), which 
makes the definite interpretation of any 
one vanation rather difficult The num- 
ber of colds among the members of both 
control groups was the same, though the 
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Fjg 6 A diagrammahc representaUon of the average total white cell and differ- 
ential white cell counts for the radiated and control groups during the three expen- 
mental penods, the pre-radiation, radiation, and post radiation periods of 1930-1931 
and 1931-1932 


relaxation and mfections (Fig 5) The 
average differential counts for the control 
groups were similar both years, while the 
response of the radiated groups was re- 
vemed (Fig 5), an mcrease m lymphocytes 
and a decrease m the percentage of poly- 
morphonuclear cells hainng occurred dur- 


personnel differed (Table III) A de- 
crease m total number of colds and esti- 
mated days of infection wdl be noted m 
the radiated group the second year A 
greater number of cases of influenza oc- 
curred m 1931-1932, which would suggest 
that if ultra-violet rays, as administered, 
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did have some benefiaal effect in cold- fited, though tivo subjects reported that 
prevention, the dosage was not effective they ‘‘felt better” and their effiaenci 
m conferring unmumty from influenza seemed to be improved during this penod 
From any subjective observations withm In health, the human body has amazmg 
the scope of this study neither appetite powers of compensation, so that mild 
nor sleep of the subjects was specially bene- shocks of varjnng types may have httle or 
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TABLE ni —COLDS AND OTHER INFECTIONS 


Subject 

Number 
of colds 

Days 

infected 

Other infections 



Irradiated Group, 1930-1931 

A 


13 

None 

B 


12 

Subject to chronic sinus infection 

C 


10 

None 

D 


16 

None 

E 


25 

None 

F 


21 

Subject to chronic sinus infection 

Totals 

1 21 

97 



Control Group, 1930-1031 


G 

3 

17 

None 

H 

1 

3 

None 

I 

3 

18 

Influenza, 4 days 

J 

3 

17 

None 

K 

3 

10 

None 

L 

1 

8 

Quinsy, 4 days 

Totals 

14 

79 

Influenim and quinsy, 8 days 


Irradiated Group, 1931—1932 


A 

1 

4 

Influenza, 5 days 

C 

0 

0 

Influenza, 21 days 

D 

1 

4 

None 

L 

1 

2 

Qumsy, 1 week, mfluenza, 3 weeks 

M 

4 

16 

None 

N 

1 

5 

None 

Totals 

8 

31 

Quinsy (7), mfluenza (47), 64 days 


Control Group, 1931-1932 


0 

2 1 

9 

Influenza, 4 days 

P 

T 

3 

None 

Q 

3 

21 

Influenza, 3 days (subject to sinus 



infection) 

R 

4 

18 

None (chrome smus mfection) 

S 

4 

11 

Two hght attacks of influenza, 6 days 

T 

0 

0 

None 

Totals 

14 

02 

Influenza, 13 days 


no evident effect on the various body proc- 
esses, and the apparent benefit resulting 
in many cases from ultra-violet treatments 
may certamly be psychologic rather than 
physiologic Much remams to be explamed 
regardmg the salutory effects of such ex- 
posures for the average person, and con- 
ditions for and responses to treatments 
require further study before such treat- 
ments may be given indiscnmmately 
Future explanations of the results may be 
based on the further study of blood chem- 
istry in the light of the behavior of such 
glands of internal secretion as the para- 
thyroids 

SUMMARY 

1 Dunng the wmter months of the 
years 1930-1931 and 1931-1932, two 
groups of healthy women were subjects 


for a study of the effect of ultra-violet 
radiation upon certam factors of chmcal 
significance, such as temperature, pulse, 
respirations, blood coimts, and blood pres- 
sure The use of cod hver oil or other 
Vitamm D preparations was forbidden aU 
subjects One-half the group each year 
(six subjects) received ultra-violet radia- 
tion after the vanous weekly observations 
were made and blood samples taken The 
control groups received no radiation dur- 
mg the experimental periods Dunng the 
second year (1931-1932) treatments were 
given twice, mstead of once, a week and 
the subjects received approximately three 
tunes the amount of ultra-violet radiation 
as that given a sinular group the precedmg 
year 

2 Hemoglobm production appeared 
more pronouncedly affected the second 
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year than the first, though the effect did not 
continue indefinitely It has not been 
determined whether this hemoglobm m- 
crease was real or apparent, due to the 
temporary mobihzation of the hemoglobin 
reserves of the body 

3 The shght mcrease m the average 
total red cell count cannot be attnbuted 
to the effect of ultra-violet rays, as the 
control group behaved s imila rly 

4 The color mdices of aU groups de- 
creased in a comparable manner from Fall 
to Spnng 

5 Body temperature, pulse rate, and 
respirations appeared to fluctuate irre- 
spective of ultra-violet irradiabons 

6 Throughout the first experimental 
periods the average systohc and diastohc 
pressures of the control group showed a 
shghtly greater decrease than that of the 
irradiated group The second year the 
decreases were almost identical 
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X-RAy AND CATHODE RAY TUBES IN THE SERVICE OF 

BIOLOGY* 

jByC P HASKINS and C N MOORE, Schenectady, New York 
From the Research Laboratory of the General Electric Company 


S INCE the development of the hot 
cathode x-ray and the high voltage 
cathode ray tube such manifold and 
far-reachmg uses for x-rays and cathode 
rays m the service of h umani ty have been 
uncovered that the mere mention of most 
of them simply constitutes a repetition of 
what has aheady become imiversally well 
known To mtroduce the use of the x-ray 
m general and dental surgery, m cancer re- 
search, or m its thousand and one mdus- 
tnal apphcations, is excusable only on the 
basis of extended knowledge and experi- 
ence m each field and the presentation of 
ongmal detail 

There is one apphcation of x-rays and 
cathode rays, however, of which we should 
hke to say a few words It is rather new, 
and, on the whole, not parbcularly well- 
known m general Its future possibihties 
may be great, and, whether they be great 
or small, they must concern us as mdi- 
viduals m an unusually vital way We refer 
to the alteration of hereditary traits and 
the creabon of new vanebes m plants and 
animals through the alterabon and defor- 
mabon of cell chromatm under x-ray and 
cathode-ray bombardment 

It IS curious that, although adequate 
reahzabon of the potenbahbes of x-rays 
and cathode rays m the alteration of cell 
chromatm and the producbon of heritable 
vanabons has been quite recent, and all of 
the best work dates from later years, the 
first experimental work m the field was 
undertaken at an early date — early on the 
scale to which most of our present-day 
creabve work is set As early as 1S99 
Lopnon, usmg a cold cathode x-ray tube, 
worked with Valhsnerta, Gentsta, and 
Darhngtoma His results, though posibve, 
*■ ciormfirant whether hv 


mterpretabon or by actual defiaency 
not be told Perthes, m 1904, woi 
with the ova of the worm Ascarts, de: 
strated a marked retardabon of cell 
Sion m irradiated material, and m 
same year Gilman and Baetjer prod 
accelerabon of embryologic devdopr 
deformation of embryos, and abno 
larvEe by the irradiabon of ova of the 
mander Ambysknna The same woj 
later produced abnormal young d 
from x-rayed hens’ eggs 

Attempts to apply results such as 1 
followed very qmckly, but they 
dearly premature, and for the most 
were not frmtful Bordier, workmg 
silkworms, produced only destrucbve 
suits, as did Hasebroeck with rel 
larvae, though Hasbngs, Beckton, 
Wedd daimed an accderabon of 
bryologic development Some work 
also done during this penod on the p 
lem of the effect of x-rays upon leuko 
producbon m the blood, upon whid 
much excellent work has been done wi 
recent years Benjamm, Reuss, Sle 
and Schwartz, Aubertm and Beauj 
and Murphy and Norton aU claimed sb 
labon — a verdict which might be 
simply mterpreted to-day 

The first especially notable morpboh 
work on the effect of the x-raymg of s( 
upon the subsequent growth of the s( 
hngs was probably that done on s 
flowers, tomatoes, and cosmos by Dr 
L Johnson, m 1926 Applymg the E-i 
of dosage (representmg the radiabon 
ceived by an object at 30 cm focal < 
tance, with a 5 cm portal of entry froi 
hot cathode tube operated at 60 K \ 
and 6 ma , with no filter), Johnson foim 
TTiflrkpH differenf-p in the effect on wet t 
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mutational effects Some extraordmar)’’ 
aberrations appeared in seedlings from 
vrayed seeds — nbbon-shaped stems, m- 
creased branching, dwarfing, doubled 
leaves and flowers, a shorter penod from 
planting to flowenng, and an imtial 
decrease, followed by a marked increase, 
m the growth rate were all among the re- 
sults secured 

Gager and Blakeslee, m 1927, reported 
sunilar expenments WTth Datura Seeds 
exposed to radium beta radiation gave 
rise to a number of mutant types, char- 
actenzed by diffenng form of flowers and 
leaves Johnson continued her work on 
sunflowers in 192S. with results confirma- 
tor}' of the earlier reports 
Early m the same year, Goodspced and 
Olsen reported the begmmng of a senes of 
remarkable researches on the effect of 
x-rays on the growdh and quality of the 
tobacco plant, using a hot cathode tube 
with air-cooled tungsten target, operated 
at 50 K V P and 2 S milhamperes Over 
one thousand plants were grorni nnth seed 
fertihzed mth x-rayed pollen, and of these 
20 per cent on the average represented new 
vanants In one batch, 136 out of 16S 
plants were of new t)’pes Dwarf, low, 
and tall vaneties appeared, vaneties mth 
large leaves or small leaves, dark bottle- 
green leax'es or hght gray-green leaves, 
tough leaves or tender leaves hght pink, 
pink, or purple-red flowers The wealth 
of cytologic matenal which these vanants 
presented was such as to make a complete 
mvesbgation of it extremely difficult 
Concurrently ivith Goodspeed and Olsen, 
L J Stabler reported effects of x-rays on 
maize and barley, resulting m the produc- 
bou of mosaic com, and white, xme- 
shaped, vanegated and other striking 
of barley — results which have mi- 
tiated much excellent work smce McKay 
mid Goodspeed similarly conducted work 
on cotton, produang many conspicuous 
vanants One of the most interestmg of 
these bore bolls in which the seed was free 
of the Imt, while in another, giant seeds 
'vere produced An extension of the cot- 
ton work was made public m June, 1931, 


by Horlacher and Killough, who produced 
a variety of creeping stock, changes m the 
shape of the leaves, remarkable color vane- 
ties, and other abnormalities 

Most of these workers, and many others 
of whom lack of time forbids mention, 
conducted a certain amount of cytologic 
work on x-rayed matenal, and found ex- 
traordmanly interestmg chromosome ab- 
normalities resultmg from the treatment, 
even m stock appearmg morphologically 
unchanged J W Mavor was the first to 
discover the fact that chromosomal ab- 
normalities of a very staking character 
appear consistently in a high percentage of 
x-rayed organisms Using Drosophila as 
his matenal, he succeeded m demonstrat- 
ing deletion, non-disjunction, and attach- 
ments of vanous kmds in germinal cells, 
m which entire fragments of chromosomes 
might be broken and destroyed or attached 
elsewhere, and the elimination of an entire 
sex-chromosome H J Muller, m Texas, 
m 1927, first demonstrated actual single- 
locus mutations m x-rayed stock of Dro- 
sophila and his work has since become 
classic The rate of mutation among 
progeny of irradiated flies in some of 
Muller’s experiments was 15,000 per cent 
greater than among the controls Other 
workers m the same field have become too 
numerous to name individually, but their 
results are nearly all m substantial agree- 
ment ivith those of Mavor and Muller m 
indicating the extraordinary fertihty with 
which mutations are produced m x-rayed 
matenal Anderson, Babcock and Collms, 
Barth, Congdon, Demerec and Farrow, 
Dobzhansky, Hanson and Keys, Hanson 
and Wmkelman, Hams, Hussey, Painter, 
Patterson, Serebrovsky, and Timofeef- 
Ressovsky, to mention only a few, have aU 
reported extraordmanly interestmg find- 
mgs with the fruit fly 

Other workers have apphed similar 
methods to cj-tological work m other or- 
gamsms, including some at present of eco- 
nomic importance Whitmg’s work with 
mduced mutations in the wasp Habro- 
bracon. Little and Bagg’s with imce, and 
Curtis’ with Planaria are too generally 
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well known to reqiure elucidation, but they 
are extremely significant m mdicatmg the 
extent of the possibfiities to-day m care- 
fully controlled biophysical genetics 

It was ivith such a background as we 
have roughly, briefly, and mcompletely 
sketched that, a year ago, our Laboratory 
became interested m this field and has 
attempted to contnbute to it We are 
gomg to outhne bnefly the types of prob- 
lems upon which we have been engaged, 
to mention such few results as we have yet 
achieved, and to mdicate, above aU, what 
our hope for future work is, and what is our 
concept of the sort of help that a physical 
laboratory can be m dealing with biologic 
problems of this character 

Our Ignorance at the beginmng of our 
work compelled us to make it entirely 
morphologic m nature, and further forced 
us to do a great deal which was of a purely 
elementary character m the determma- 
tion of tolerances for different matenals, 
which were found to vary widely Bulbs, 
seeds, pollen, and buds of a wide range of 
plant matenal were x-rayed, cultivated, 
and carefully watched for evidences of 
mutational changes In order that this 
work, crude though it was, should yet con- 
stitute some contribution to knowledge, 
we worked largely with 200 K V tungsten 
radiation, smce the bulk of work has been 
done at lower voltages Chromosome con- 
stitution was httle considered m this early 
work, while econormc importance was a 
controUmg factor A considerable number 
of mutational results of some interest were 
secured m citrus fruits, narassi, gladiolus, 
and the hhes, and a number of crop plants 
Cidologic analyses of the most mterestmg 
of these will be made dunng the coming 
ivmter 

We next worked from a more purely 
genetic standpomt mth genetically con- 
trolled matenal We became mterested 
in following the course of a heteroz 3 ^gote 
containing one or more recessive factors m 
rather large x-raj^ed populations Thus in 
crossmg two of Ferguson’s petunia stocks, 
kmdly given us by Dr Dale, of Umon 
rnllptrp one contaimng a recessue for 


“stipplmg,” the other for “I’anegabon”— 
conditions represented respectively bi 
numbers of colorless mdmdual cells in the 
petal tissue and by large groups of color- 
less, air-fiUed cells — the first generation 
should normally be non-stippled, non- 
vanegated, smce both characters are reces- 
sive and they are non-allomorphic In 
large populations of x-rayed seed, however, 
a certam percentage of the seedhngs were 
found to exhibit the character “vanegated” 
although this effect did not once appear 
m more than 500 controls — a result pre- 
sumably due to x-ray mactivation of the 
donunant, allelomorphic, normal chromo- 
some locus A similar experiment is being 
earned forward with large populabons of a 
type of sorghum heterozygous for albmism, 
l^dly presented us by Dr R E Karper, 
of Texas, who first discovered the condi- 
tion as a head mutation 
In another mterestmg expenmental pro- 
gram now m course of development, we 
have found it possible to produce, in a 
petimia stock of known chromosome con- 
stitution, a defimte somatic color mutabon 
with a defimte quanfaty of x-ray energ)' 
The mutation is reproduable, as we have 
proved on several occasions that it pro- 
ceeds through a defimte cycle m succeeding 
flowers of the affected plant, but can be 
kept constant by re-irradiation at proper 
mtervals There is some mdication that 
it is specific, ivithm wide limits, for energ)' 
mputs Whether or not it may be ger- 
mmal, we do not at present know 

We have entered the field of x-ray animal 
genetics m controlled matenal ivith the 
httle kilhfish Lebistes reltculatns, m an m- 
vestigation of x-ray mduced changes m 
the male sex chromosome The guppyi, 
we believe, will prove pecuharly suitable for 
this work, smce the careful researches of 
Ojimd Wmge, at Copenhagen, have in- 
dicated very defimtel)' that m Lebistes 
the Y-chromosome is well filled mth 
detemunants of color m the male and, 
therefore, presents opportumties for anaU - 
SIS unobtamable nith Drosophila 

Cytologic m\ estigations are in progress 
at the moment in connection mth the 
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Laboratory concerning changes brought 
about m the spiral chromonema mthin the 
chromosome in pollen mother cells of T rade- 
scantia exposed to various wave lengths of 
vrays and to cathode-ray bombardment 

On the more analytical side, we have be- 
come extremely mterested m the inhibitive 
effects of x-rays and cathode rays on 
growth m single cells, the material used 
at the moment being pollen grams of the 
Liliacx and spores of the mold Pemcilhnm 
The output of a cathode-ray tube has been 
measured m roentgens, and a comparative 
study of the relative effect on the sunnval 
ratio of equivalent energ}' inputs of \-rays 
and cathode rays is in progress, leadmg to 
the interesting provisional conclusion that 
different energ)"^ inputs may be required 
to produce equivalent sumval ratios m the 
same material Confirmation of such a 
result and its explanation remains for the 
future 

We plan to undertake some investigative 
work m a number of related fields which 
seem of interest and prormse, and m 
which we hope that we can be of some 
service as contnbutors, as soon as time and 
facihties are available Such fields, of 
course, abound, and careful selection, as 
everjTvhere, is necessary here Data are 
badly needed m the field of the genetic 
effect of secondary x-radiation set up 
withm the tissues as in secondary \-ray 
cancer therapy We hope to undertake 


work m the field rather soon, usmg per- 
fused Drosophila larvm as material 
Studies of the alteration of the sex ratio 
at the point of lethal hmit of viabihty for 
one gamete are very desirable, espeaally 
with dioeceous plants, m which they may 
well contribute to knowledge of the now 
little understood mechanism of sex deter- 
mination m such orgamsms Work has 
been begun m this field, usmg the strictly 
dioeceous hemp as material Studies in 
radiation effects m the so-called bactena- 
bactenophage “conjugations” seem ex- 
tremely desirable, and work of this char- 
acter has been begun m Schenectady by one 
who, though not in the Laboratory, enjoys 
its facilities 

It is our hope and behef that, m the 
future, we may make some real contribu- 
tion to progress m the field of radiation 
genetics and kmdred effects We believe 
that we stand m a position, by reason of 
the unusual physical facilities m x-ray 
and cathode-ray tubes and the unusual 
wealth of physical information at our 
command, to perform a real service to 
biophysical saence, to some extent in 
prosecutmg biophysical work ourselves 
which will be earned through to the best 
of our ability, and to a greater extent m the 
mitiation of and the assistance in work 
elsewhere m this, clearly one of the most 
significant of the frontiers of modem 
scientific mvestigation 


PNEUMOPERICARDIUM FOLLOWING A FOREIGN BODY IN THE ESOPHAGUS' 

By ROBERT A ARENS. MD,aitd ELLEN STEWART, M D , Chicago, lUmois 
Radiologist and Fellow in Radiology, Respectively, Alichael Reese Hospital 


P NEUMOPERICARDIUM was first 
descnbed by Bncheteau m 1844, 
and his diagnosis was confirmed by 
the autopsy fitidmgs James (1903) re- 
viewed 38 cases of pneumopencardimn, 
while Gottesman and Bendick (1926) 
added seven more The wnters have been 
able to find four other cases m the litera- 
ture, those of Arremes (1926), Leys 
(1926), Mohiar (1927), and Imperaton 
(1928), which make a total of 49 cases A 
few of the foregomg cases are the result of 
spontaneous gas production from infected 

* Read before the Section on Radiology, Illinois 
State Medical Society Spnngfield, May 18, 1932 


pericardial fluid, but the majonty of them 
are the result of traumatic perforation of 
the pencardium from within or from inth- 
out, of perforation mto the pencardium 
from a neighbonng organ, or the perfora- 
tion of a diseased pencardium into a 
neighbonng organ 

Pneumopencardium m man, resulting 
from a perforation of the esophagus due 
to a foreign body, however, is found less 
frequently than either pneumopencardium 
due to penetration of a foreign body 
through the chest waU, or to a contusion 
of the thorav Pneumopencardium in 
ammals, resultmg from perforation of the 
esophagus by a foreign body, is a frequent 
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finding Imperaton mentions that numer- 
ous cases are found m monkeys, uiduced 
by bitmg off and swallonnng pieces of 
barbed mre from their mclosures Brails- 
ford (1929) also states that it is commonly 
found in cattle sent to the public abattoir, 
due to swallowmg long stnps of sharp metal 
or wire 

Only four cases of pneumopericardium 
resulbng from foreign bodies m tlie esopha- 
gus have been noted in the hterature b} 
the wnters All of these ended fatally 
Buist (1839) reported a case of pneumo- 
pericardium in an adult, tlie result of 
swallowmg a dental plate This condi- 
bon, however, was not recogni 2 ed during 
life, but w'as found at autopsy fourteen 
dajs later Walsh (1S73) reported piieu- 
mopencardium from an esophageal w'ound 
due to swallowing a sword, which was 
diagnosed during hfe, while James (1904) 
cited a case of pneumopencardium in a 
girl 25 years of age, resulting from a sliver 
of bone perforatmg the esophagus This 
was diagnosed during hfe, and at autopsy 
ten days later two oval openings were found 
in the esophagus, each 2 cm in length, 
directly opposite each other, one of which 
perforated the pericardium In 1928, Im- 
peraton reported a case sirmlar to ours, 
in an infant 13 months of age, who 
swallowed an open safety pm An au- 
topsy revealed a pencardial-esophageal 
fistula 

Chnical History — W M , eight-months- 
old infant, entered the Sarah hloms Hos- 
pital, ser\nce of Dr Jesse R Gerstley, May 
22, 1928 A cough which had developed 
five days previous to entrance, w^as the 
chief complamt made by the mother at 
the time of adrmssion 
The folloivmg history was also obtained 
The child had been well until, five months 
before hospitahzation, when there was bleed- 
ing from the bowel for a day, followed by 
^iry stools The passage of bnght red 
blood was seen one month later, this as be- 
nre bemg followed by the passage of tarry 
stools At this time the mother had 
ound the baby “blue, stiff, and seemmgly 
ead for several nunutes Smce then 
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Fig 2 Right oblique projccuon showing pneu- 
mopencardium with banum-filled esophagus and 
open safety pin at about the level of the esophageal 
hiatus Note the banum at point of pm and free 
communication into the pcncardium 

there had been difficulty m swallowmg, 
an anorexia, and a loss of weight 

Physical examination on adrmssion 
showed an undernourished white child of 
eight months, with moderate beadmg of 
the costochondral articulations There 
was some impairment of resonance in the 
left base posteriorly, with the lung fields 
elsewhere negative The abdomen was 
flabby and distended The hver was firm, 
extendmg 4 cm below the right costal 
margm The tentative diagnosis was a 
rachitis of moderate degree, a mild pharyn- 
gitis, and a resolvmg left lobar pneumoma 
A roentgenogram, taken because of the 
probable pneumoma, revealed a pneumo- 
pericardium, with an open safety pm ly- 
mg m the esophagus between the seventh 
and tenth nbs posteriorly The open end 
was up and the closed end was at the cardia 
of the stomach (Figs 1-A and 1-B) 
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NEUMOPERICARDIUM was first 
described by Bncbeteau - in 1844, 
and his diagnosis was confirmed bj^ 
the autopsy findmgs James (1903) re- 
viewed 38 cases of pneiimopencardium, 
while Gottesman and Bendick (1926) 
added seven more The writers have been 
able to find four other cases m the litera- 
ture, those of Arremes (1926), Leys 
(1926), Mohiar (1927), and Imperaton 
(1928), which make a total of 49 cases A 
few of the foregomg cases are the result of 
spontaneous gas production from infected 
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pericardial fluid, but the majontj of them 
are the result of traumatic perforabon of 
the pericardium from tvithm or from mth- 
out, of perforation mto the pencardium 
from a neighbormg organ, or the perfora- 
tion of a diseased pericardium mto a 
neighbormg organ 

Pneiimopencardium m man, resultmg 
from a perforation of the esophagus due 
to a foreign body, however, is found less 
frequently than either pneumopencardium 
due to penetration of a foreign bod) 
through the chest wall, or to a contusion 
of the thorav Pneumopencardium in 
ammals, resultmg from perforation of the 
esophagus by a foreign body, is a frequent 
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finding Imperaton mentions that numer- 
ous cases are found m monkeys, mduced 
by bitmg off and swaUowmg pieces of 
barbed wire from tbeir mclosures Brails- 
ford (1929) also states that it is commonly 
found m cattle sent to the pubbc abattoir, 
due to swaUowmg long strips of sharp metal 
or wire 

Only fom cases of pneumopericardium 
resultmg from foreign bodies m the esopha- 
gus have been noted m the hterature by 
the wnters AU of these ended fatally 
Ernst (1839) reported a case of pneumo- 
pencardium m an adult, the result of 
swaUowmg a dental plate This condi- 
bon, however, was not recogmzed during 
hfe, but was found at autopsy fourteen 
days later Walsh (1873) reported pneu- 
mopericardium from an esophageal wound 
due to swaUowmg a sword, which was 
diagnosed durmg hfe, while James (1904) 
ated a case of pneumopericardium m a 
girl 25 years of age, resultmg from a shver 
of bone perforatmg the esophagus This 
was diagnosed during life, and at autopsy 
ten days later tn^o oval openmgs were found 
m the esophagus, each 2 cm m length, 
directly opposite each other, one of which 
perforated the pericardium In 1928, Im- 
peraton reported a case similar to ours, 
m an infant 13 months of age, who 
swaUowed an open safety pm An au- 
topsy revealed a pencardial-esophageal 
fistula 

Clinical History — W M , eight-months- 
old infant, entered the Sarah Moms Hos- 
pital, semce of Dr Jesse R Gerstley, May 
22, 1928 A cough which had developed 
five days previous to entrance, was the 
chief complamt made by the mother at 
the time of admission 

The foUowmg history was also obtamed 
The child had been weU until, five months 
before hospitahzation, when there was bleed- 
ing from the bowel for a day, foUowed by 
taiT}' stools The passage of bnght red 
blood was seen one month later, this as be- 
fore bemg foUowed by the passage of tarry 
stools At this time the mother had 
found the baby "blue, stiff, and seemmgly 
dead” for several nunutes Smce then 



Fig 2 Right oblique projection showing pneu- 
mopencardium with banum-fiUed esophagus and 
open safety pm at about the level of the esophageal 
hiatus Note the banum at pomt of pm and free 
communicauon into the pcncardium 

there had been difficulty m swaUowmg, 
an anorexia, and a loss of weight 

Physical exammation on admission 
showed an undernourished white child of 
eight months, with moderate beadmg of 
the costochondral articulations There 
was some impairment of resonance m the 
left base posteriorly, with the lung fields 
elsewhere negative The abdomen was 
flabby and distended The hver was firm, 
extendmg 4 cm below the right costal 
margm The tentative diagnosis was a 
rachitis of moderate degree, a mild phaiyn- 
gibs, and a resolvmg left lobar pneumoma 
A roentgenogram, taken because of the 
probable pneumoma, revealed a pneumo- 
pericardium, with an open safety pm ly- 
mg m the esophagus between the seventh 
and tenth nbs posteriorly The open end 
was up and the closed end was at the cardia 
of the stomach (Figs l-A and 1-B) 
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There was an area of increased density 
m the upper left lung held, suggestive of 
pneumonia This findmg, however, was 
not defirate (Fig 1-^) 

A barium meal, given the same day, 


aspect, at the lowest portion, a safet) pm 
was foimd m the lumen, the bend resting 
at the pomt where the esophagus passes 
through the diaphragm The pointed cud 
of the erect safety pm had perforated the 



Fig 3 Dravring of autopsy spectraen (A) Open safety pm in esophagus inth pointed branch 
penetrating into pericardium, (5) Drawrag shoinng the hstulous tract through the esophageal wall 
(Q Outline of pencardial sac, (O) Thoraac aorta (£) Esophagus 


showed the banum-filled esophagus mth 
the open safety pm at the level of the 
esophageal hiatus m the diaphragm Ba- 
rium was also seen to enter the fistulous 
tract mto the pericardium (Fig 2) 

The foUowmg day an esophagoscope was 
passed and an unsuccessful attempt made 
to dislodge the pm Roentgenograms 
showed that the position of the pm had 
not changed The child's temperature, 
which had varied between 101 ° and 103° F 
dropped to 98 6 ° F The next day. May 
27, 1928, vomitmg became projectile, there 
was marked difficulty m breathing, and 
the child died 

Autopsy Report — The pencardial sac 
contained 100 c c of cloudy purulent flmd 
The visceral surface of the pericardium 
was covered by a laj'er of fibrin Upon 
opemng the esophagus from its posterior 


anterior portion of the esophagus, extend- 
mg to the left, upward and antenorly 
and had passed through the mediastinal 
tissue, with 6 nun of the pomt lying in a 
groove on the surface of the heart The 
pm had produced a fistula which connected 
the pencardial cavity and the esophagus 
(Fig 4) On the surface of the left lung 
there were several dark areas, non-crepi- 
tant and firm The diagnosis made from 
the above findmgs was “Subacute puru- 
lent pencarditis Smus tract from the 
pencardial cavity to the esophagus, formed 
by safety pm m the esophagus ’’ 

Disciissiou — The symptoms of pneumo- 
pencardium, according to Rigler (1925), 
are vanable and depend entirely upon 
the etiology There are two outstanding 
symptoms — precordial pain and attacks of 
dyspnea The signs, howeier, are con- 
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stant and unmistakable On percussion, 
normal pencardial dullness is replaced by a 
shifting area of tj^mpany over the pre- 
cordium On auscultation, there is a 
splashmg, gurghng, churnmg sound, the 
“bruit de mouhn,” resembhng the noise 
made by a water wheel and synchronous 
with the heart beat The heart sounds 
are dimimshed Herschfelder (1*118) 
stated that the percussion note over the 
cardiac area mav vary from bell-hke 
tjmpany to absolute wooden flatness, and 
when the operung into the pericardium is 
of medium size a “cracked-pot” note may 
be heard The roentgenogram, however, 
IS the most positive sign and confirms the 
diagnosis Accordmg to Brailsford (1*129), 
pneumopencardmm is rarely diagnosed 
durmg life It may CMst, yet its presence 
may be unsuspected owmg to the msidious 
development durmg the progress of a grave 
lesion, or to the fact that the symptoms 
and physical signs m the pnmar)'- lesion 
mask those of this condition 
In cases of pneumopericardium follow- 
mg a foreign body m the esophagus, re- 
ported by Walsh and James, the diagnosis 
was made from the signs of shiftmg dull- 
ness and tympany, together with the char- 
acteristic “water-wheel murmur ” The 
case reported by Buist was not recognized 
durmg hfe No charactensbc signs or 
symptoms were noted m the case reported 
by Imperaton, the diagnosis bemg made 
from the radiograms alone 

In our case there was no history of the 
*dtild havmg swallowed a foreign body, 
not an unusual findmg, for infants are 
seldom seen m the act of swallowmg foreign 
bodies Foreign bodies, mcludmg open 
safety pms, can be swallowed and remam 
in the esophagus for from one to five 
months, and produce no symptoms 
■warrantmg hospitahzation until an ad- 
vanced pathologic process has been reached 
This occurred in our case and also m the 
similar case of pneumopericardium re- 
ported by Imperaton Two other cases, 
showmg safety pms lodged m the esophagi 
of children for a month, unsuspected, were 
also mentioned by Imperaton 



Fig 4 Drawing of autopsy specimen of the 
heart showmg fistulous tract, the result of the 
pointed branch of the open safety pm penetrating 
the walls of the esophagus into the pericardium 


The presence of bnght red blood m the 
stools, followed by tarry stools, while of 
grave medical significance, did not cause 
the mother to seek medical attention for 
the child The quantity of blood, too, 
must have been large, to have given such 
findmgs and its presence can be accounted 
for only by the fact that the pm punctured 
the wall of the esophagus The recurrence 
of blood one month later may be explamed 
by the vomitmg, sufificient to produce 
reverse peristalsis m the esophagus and to 
break the adhesions which possibly had 
been formed around the pm 

There was, also, a history of an attack 
of cyanosis, followed by syncopy The 
cyanosis, no doubt, was due to embarrassed 
heart action, resultmg from the air m the 
pericardium Impaired resonance over the 
left base postenorly may be accounted for 
by the pressure on the lung by the dilated 
pencardial sac 

The water-wheel murmur expected m 
pneumopencardium could not be ehdted 
Whether or not this was due to the prone 
position of the child at the tune of the 
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exanunation, the distnbution of fluid m 
the pencardial sac, or the pressure of the 
greatly dilated stomach agamst the peri- 
cardium, cannot be detemuned 

CONCLUSIONS 

Reported cases of pneumopencardium 
foUowmg a foreign body m the esophagus 
are very rare — only four cases were noted 
m the hterature by the writers Three of 
these were m adults In mfants this 
condition is even more rare, only one other 
case havmg been found It is probable 
that the condition is not actually so rare 
as it appears, smce the symptoms and signs 
are indefimte and often misleadmg, and 
are usually diagnosed only from the 
roentgenologic or autops)'’ findmgs In 


this case the diagnosis was made from the 
roentgenograms, confirmed by the findmgs 
at autopsj’’ 

BIBLIOGRAPITY 

Brailsford, J F Radiological Diagnosis of 
Pneumopencardium Bntish Med Jour, 1929, II 
1053 

Bricheteau, I Arch Gen de Med , 1844 
Buist, C Charleston Med Jour , 1838 
Gottesuan, J , and Benwck, A J Pneumoptn 
cardmm from Radium Necrosis Am Jour Med 
Sa, 1926, CLXXI, 716 
Herschpelder a D Disease of the Heart and 
Aorta, 1918, p 604:. 

Imperatori C j Pencardial-esophageal Fistula 
FoUowmg a Forei gn B ody m the Esophagus Laryn 
goscope, 1928 XXXVIII, 268 
James W B Pneumopericardium Trans Assn 
Am Phys , 1904, XIX, 351 

Leys, D Peculiar Case of Pneumopyopencardium 
Lancet, 1926 1004 

Rigler, L G Pneumopencardium Jour Am 
Med Assn 1926 LXXXIH, 504 

Walsh W H Disease of the Heart 1862 



BRONCHIAL OBSTRUCTION: ITS DIAGNOSIS AND TREATMENT' 

By ROLLIN H STEVENS, M D , and WILLIAM A HUDSON. M D . Dejroil 


B ronchial obstruction is a condition 
that presents a group of clinical, 
physical, and roentgenologic findings 
which appear in a definite sequence, the 
nature of the finding at any given time 
being dependent upon the period in the 
development of the obstruction at the 
tune the condition is bemg studied The 
etiologic factors are varied and numerous, 
but all may produce some similar changes 
at corresponding stages in the develop- 
ment of a bronchial obstruction The 
cause of the obstruction may he wholly 
within the lumen of a bronchus, as m the 
case of an mtrabronchial foreign body, 
it may ongmate withm the bronchial wall, 
as m the case of a bronchogenic carcinoma, 
or it may he entirely outside the wall 
of the bronchus m the penbronchial or 
adjacent tissue, as m the case of an 
aneur)'’sm, causing compression and ob- 
struction of a bronchus 
There have appeared m the hterature 
numerous articles dealmg mth bronchial 
obstructions For the most part, these 
articles have dealt with some particular 
tjqie of obstruction, such as foreign bodies 
m the tracheobronchial tree, or carcmoraa 
of the bronchus, or thev have dealt noth 
some condition which has developed second- 
arily to the obstruction, such as a massive 
atelectasia or a drowned lung 
For some time we have duected our 
thoughts toward bronchial obstruction as 
an anatomic and physiologic condition 
rather than toward the etiologic factor or 
the secondary changes We have felt that 
it should be possible to arrive at some 
general prmaples which might be of pri- 
mary importance m establishmg a diagnosis 
of bronchial obstruction m any and all 
cases of obstructive lesions encountered, 
and that, havmg such general pnnciples 
to work with, one rmght determme the 

‘ Read before the American Congress of Radiology, 
at Chicago, Sept 25-30, 1933 


proper remedial measures m a much more 
satisfactory manner We are of the opm- 
lon that to accomplish this end it is only 
necessary to use the information that has 
been accumulated by past expenences m 
such a manner that one ivill think m terms 
of bronchial obstruction rather than in 
terms of any one condition or disease 
We would then become more bronchtal- 
obstruchon-mmded 

A considerable proportion of the cases 
of mtrabronchial foreign bodies will pre- 
sent a definite history mdicatmg the 
possible presence of a foreign body There 
is a small group of foreign body cases, as 
well as a large group of cases m which the 
obstruction is caused by endobronchial 
growths and inflammatory processes, to- 
gether with those m which the obstruction 
IS caused by extrabronchial lesions, m 
which the histoncal facts are eliated with 
difficulty The ultimate diagnosis m many 
cases IS dependent upon the history of an 
unexplainable cough or blood-spxttmg or 
some other symptoms which may be even 
more mdefinite This has led to a careful 
mvestigation of the physical and x-ray 
findmgs and to an ultimate bronchoscopic 
mvestigation 

The important physical signs of bron- 
chial obstruction which past experiences 
have proven to be of importance are here- 
with listed 

(1) Linuted expansion 

(2) Drannished breath sounds distal to 
the obstruction 

(3) Altered breath sounds at the site 
of the obstruction 

(4) Altered vocal fremitus (usually de- 
creased) 

(5) Impaired percussion note 

One should bear in mmd the fact that, 
should the obstruction be complete, there 
may be an mtenml, before absorption of 
the air distal to the obstruction has taken 
place, when the percussion note is tym- 
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Fig 1 Reveals a dense shadow in the region of 
the nght stem bronchus, with slight increase in 
density m the lower portion of the lung-field Molar 
tooth was removed at bronchoscopy The obstruc- 
tion bemg incomplete, it had been possible for air to 
enter and leave this lung and for some excretions to be 
expelled 

panic, only to be replaced later by a dull 
and finally by a flat note, as absorption 
takes place and atelectasis develops At 
the same time, evidence of displacement 
of the mediastmal contents and narrow- 
mg of the mtercostal mterspaces may be 
ehated If secretions accumulate distal 
to the obstruction, the evidence of dis- 
placement will not be so marked and the 
condition may be spoken of as "drowned 
lung ” The distnbution of r^es vanes 
with the site, the completeness, and the 
duration of the obstruction 

The roentgenologic findings m the pres- 
ence of a bronchial obstruction are, hke- 
ivise, dependent upon the location, the 
character, the completeness, and the dura- 
tion of the obstruction 

(1) If the obstruction is mcomplete, 
the lung distal to the obstruction may 
present evidence of over-inflation by its 
mcreased transparency, and it may be 
noted that the mediastinal contents are 


displaced away from the affected side 
durmg expiration 

(2) If the obstruction is complete, there 
•will be an mcreased density over the af- 
fected portion of the lung, and, if the air 
IS not replaced by secretion, the medi- 
astmal contents may be shifted toward the 
affected side The mtercostal interspaces 
on that side will be narrower and the 
henudiaphragm fixed or elevated If the 
air IS replaced by secretion, the evidence 
of decreased lung volume will be less 
marked 

The importance of these general points 
and some additional ideas can best be 
emphasized by presentmg a group of cases, 
aU of which show some of the earmarks of 
bronchial obstruction, no two of which are 
at exactly the same stage m their develop- 
ment and no two are produced bj^ exactly 
the same lesion, yet all can be grouped as 
bronchial obstruction The diagnosis and 
treatment of the particular condition caus- 
mg the obstruction were accomplished after 
all factors associated "with it had been 
taken mto consideration 

ACUTE INCOMPLETE OBSTRUCTIONS, 
ENDOBRONCHIAL 

This type of obstrucbon is illustrated 
by the findmgs in Cases 1, 2, and 3 

Case 1 V E , rune months of age, 
sue hours before admission to the hospital 
had choked while eatmg peanut candy 
At first the child was blue m the face but 
later appeared to be all right Physical 
exammation revealed a dinumshed ex- 
cursion over the lower portion of the nght 
half of the chest The percussion note 
was hyper-resonant over this area The 
breath sounds were distant over this area 
and the expiratory murmur •was short 
The fluoroscopic and x-ray studies revealed 
an mcreased translucency of the lower 
right half of the chest, with the mediastmal 
contents m a fairly normal position dunng 
inspiration, but displaced toward the left 
durmg expiration The removal of one- 
half of a peanut from the nght stem 
bronchus rehei ed the symptoms and led to 



STEVENS AND HUDSON 


BRONCHIAL OBSTRUCTION 


341 


a correction of the other abnormal find- 
ings 

Case 2 A boy, 10 years of age, gave 
a history of hanng had a tooth extracted 
under gas anesthesia one week prenously 
He had not taken a smooth anesthetic and 
had coughed considerably afterward 
Physical examination revealed hmited 
mobon over the lower portion of the nght 
lung-field The percussion note was not 
materially altered The breath sounds near 
the root of the right lung were harsh, but 
distal to this area the sounds were distant 
X-ray and fluoroscopic studies revealed 
httle change, except the presence of a 
very dense shadow m the region of the nght 
stem bronchus and a shght increase m the 
density of the lung-field m the lower portion 
of the field Bronchoscopic mvestigation 
confirmed the diagnosis of an opaque ob- 
ject m the nght stem bronchus, with m- 
complete obstrucbon, and resulted m the 
removal of a molar tooth, together with 
considerable flmd of a sangumo-purulent 
character (Fig 1) 

Case 3 A baby, eight months of age, 
had choked one hour previous to exatm- 
nation, while playmg on the floor, only to 
recover after a few moments This was 
followed by frequently recumng spells of 
cyanosis and respiratory difficulty Physi- 
cal exanunation at first revealed a chdd 
with a normal color which became cyanotic 
durmg the exanunation, only to clear up 
again There was, at times, retraction of 
the infra- and suprasternal notches as 
well as of the mtercostal spaces At 
tunes, there was hnutation of motion over 
one portion of the chest, only to be re- 
placed by a s imil ar hnutation at some other 
pomt The percussion note was always 
resonant The breath sounds were distant 
at all times over some or all portions of the 
lung-field There was an audible slap 
over the trachea at tunes Fluoroscopic 
and x-ray studies revealed a movable ob- 
ject m the trachea and bronchi, its position 
changmg from moment to moment When 
the object was m the trachea there was 
mcreased translucency of both lung-fields, 
ivith depression of both henudiaphragms 



Fig 2 In this case there is noted at one instant 
a very dense shadow in the upper trachea near the 
larynx and the next instant this same type of shadow 
IS seen to occupy a place in the region of the right 
stem bronchus This case illustrates the free mov- 
abihty of certam types of foreign bodies and also 
serves to emphasize the seriousness of what might 
seem at the time to be an insignificant accident 

and widemng of the mtercostal mterspaces 
When the object was m one stem bronchus 
these changes were noted on only the 
affected side and it was also noted that 
dunng expiration the mediastmal contents, 
particularly the heart, was shifted toward 
the umnvolved side Bronchoscopic in- 
vestigation confirmed the diagnosis and 
resulted m the removal of a pearl bead 
from the trachea (Fig 2) 

In this group of cases it will be noted 
that there is a defimte history, givmg an 
mdication of the probable presence of a 
foreign body The physical signs are not 
the same m any two of them, yet some 
similar findmgs are present m all of these 
cases The x-ray ^dmgs, hkewise, pre- 
sent some similanties Speaal attention 
should be called to the fact that m the 
case of the boy with the tooth m his 
bronchus (Case 2) sufficient time had 
elapsed to pemut secretion to accumulate 
distal to the obstruction We find, there- 
fore, that there is an increase m density 
m this porbon of the lung-field 

ACUTE COMPLETE BRONCHIAL OBSTRUC- 
TION, ENDOBRONCHIAL 

This type of lesion can be illustrated by 
Case 4, a white male, McM , 40 years of 
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age, who underwent an operation for ap- 
pendicitis under spinal anesthesia Siv 
hours later there was an increase in the 
pulse rate, followed at the end of eight 


ance of the air from the lung resulted m a 
decreased lung volume, with a resultant 
decrease in the size of the thoracic cage on 
the mvolved side as shown b}’ the elevated 



Fig 3 Note the marked increase in 
density throughout the right lung-field, 
mth the retraction of the heart into or 
toward the nght side of the chest, with 
the narrowmg of the intercostal inter- 
spaces on the nght (Case 4 ) 


Fig 4 Note the disappearance of 
the shadow of great densit> throughout 
the nght lung-field with the return of 
the heart shadow to its normal position 
The interval between the two films 
(Figs 3 and 4) is a short one 


hours by an mcrease m the respiratorj’^ 
rate, and at the end of twelve hours by 
a rise of temperature The patient was 
of a dusky slat}' blue color At this tune 
there was dullness over the nght side of 
the chest, with absent breath sounds 
and the cardiac impulse was displaced 
toward the nght The \-ray findmgs at the 
end of twenty-four hours showed a great in- 
crease m density over the nght half of the 
chest except for a small area near the ape\ 
The mtercostal interspaces were narrow 
The heart and mediastmum were dis- 
placed toward the nght The diaphragm 
on this side was elevated A diagnosis 
of acute post-operative bronchial obstruc- 
tion was made Bronchoscopic mvesti- 
gations revealed the presence of a large 
amount of thick, gelatinous secretion 
fillmg the right lower and middle lobe 
bronchi, the removal of which gave instant 
relief of symptoms Likeivise, the im- 
mediate x-ray findings showed a definite 
return of the thoracic content toward a 
normal condition Here the disappear- 


diaphragm, the narrow mtercostal mter- 
spaces, and the displacement of the media- 
stmal contents toward the affected side 

CHRONIC COMPLETE BRONCHIAL OBSTRUC- 
TION, ENDOBRONCHIAL 

This condition can be illustrated by 
Case 5, a boy 11 years, 6 months of age, 
who had had a cough for seven and a half 
years A diagnosis of whooping cough had 
been made at first, but as the years went 
by the cough became more and more 
productive and a ver}'' foul odor of the 
breath developed In addition, there were 
frequent bouts of temperature — it rose at 
times to 103° No endence could be 
elicited of the boy havmg choked on a 
foreign body Physical exanunation re- 
vealed the fact that the lower two-thirds 
of the nght chest was practically immobile 
The intercostal mterspaces i\ ere narrow , 
tactile fremitus was absent, the percussion 
note was flat, and the breath sounds were 
absent Numerous coarse and fine rdles 
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Fig 5 There is an area of greatly 
increased densit> over the right 
lower lung-field, with some shifting 
of the heart toward the nght side 


Fig 6 Same case as show n 
in Figure 5 Note the pres- 
ence of a foreign body of the 
density of metallic quality in 
the region of the nght stem 
bronchus 


Fig 7 vSame case as showm m 
Figures 5 and 6 Note the dis- 
appearance of the shadow of 
metallic density The area of great 
density extending to the dia- 
phragm on the nght has disap- 
peared This change has taken 
place over an interval of two weeks 
aRer relief from the bronchial ob- 
struction by the bronchoscopic re- 
moval of a metallic screw from the 
nght stem bronchus 


could be heard over the same area and 
some m the lower portion of the left lung- 
field, while \-ray studies revealed an area 
of greatly mcreased densit)'^ over the lower 
porhon of the right lung-field The heart 
was displaced somewhat to the nght and 
the mtercostal mterspaces on the nght 
were narrow In addition to the above 
findmgs, fluoroscopic studies revealed the 
presence of a very dense shadow m the 
region of the mam stem bronchus on the 
right, further brought out m films and 
mterpreted as bemg a rusty metal screw 
Bronchoscopic mvestigation confirmed this 
impression and resulted m the removal of 
the screw, together mth its deposit of 
rust Within two weeks the cough and 
sputum had almost entirely disappeared 
and the physical and x-ray findmgs w^ere 
approachmg the normal In this case we 
can see the same evidence of decreased 
lung volume as was seen m the case of an 
acute complete bronchial obstruction (Case 
4) Here we find that numerous rdles 
have replaced the quiet lung of the other 
case, which can be accounted for by the 


fact that there has accumulated much 
purulent secretion m this lung In other 
words, we are dealmg with a “drowned 
lung ” (Figs 5-7 ) 

COMPLETE OBSTRUCTION OF SMALL 
BRONCHI, ENDOBRONCHIAL 

This type of lesion can be illustrated 
by a group of cases 

Case 6 A youth, 22 years of age, 
came complaunng of a non-productive 
cough, temperature up to 101°, and a 
discomfort m the right lower half of the 
chest, posteriorly, symptoms which had 
developed durmg the previous seven days 
Physical ex amin ation revealed a limita- 
tion of motion over the right lung-field m 
its lower and posterior portions There 
was an impaired percussion note near the 
spme at the right base posteriorly, and 
the breath sounds were absent over a 
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Fig 8 Note the area of increased density in the 
right lower lung-field, extending downward toward 
the diaphragm but occupying a medial position 
There is no noticeable uarrowmg of the mtereostal 
interspaces, but the diaphragm is slightly elevated 


corresponding area A few rMes could be 
heard X-ray studies revealed an area 
of mcreased density which corresponded 
with the area over which the physical signs 
were altered The fluoroscopic studies re- 
vealed also a limitation of the movement 
of the diaphragm on the nght, with a 
shght shiftmg of the heart toward the 
nght durmg mspiration Further studies 
of the history brought out the fact that the 
patient had had a tooth extracted ten days 
pre^'lous to the time these studies were 
made Bronchoscopic studies confirmed 
the diagnosis of a plugged secondar)’^ 
bronchus and resulted m the removal of 
a portion of pendental membrane from a 
nght postero-medial bronchial division 
Twenty-four hours later the temperature 
was normal and the other findmgs, m- 
cludmg the \-ray findmgs, were approach- 
mg the normal (Figs S, 9) 

Agam we might pomt to the case of a 
girl (Case 7), seven years of age, who gave 
a history of havmg undergone a tonsil- 
lectomy ten days previously On the 
third post-operative day her temperature 
had nsen to 100° and had ultimately 
reached 105°, with marked malaise and 
general prostration There was a non- 
productive cough Physical exammation 
revealed a hnuted excursion over the lower 
portion of the nght lung-field, an unpaned 



Fig 9 Same case as shown in Figure 8 Upon 
bronchoscopic removal of pendental membrane 
the shadow of mcreased density m the lower medial 
portion of the lung field has disappeared and the 
diaphragmatic shadow is in a lower position 


percussion note, a few rSles near the mid- 
hne, and the absence of breath sounds over 
the same area Fluoroscopic and \-ray 
studies revealed an area of mcreased 
density over the same area, a shiftmg of 
the heart toward the nght on inspiration, 
and partial fixation of the nght henudia- 
phragm Bronchoscopic mvestigation con- 
firmed the diagnosis of obstructed nght 
secondary bronchus and resulted m rehef 
from an inflammatory obstruction, distal 
to which a considerable amount of secre- 
tion had accumulated Cultures revealed 
the presence of streptococa Twelve 
hours later the temperature was 99°, and 
physical and x-ray findmgs were returning 
to normal 

There is the case of a girl (Case 8), 
seven years of age, who gave a history of 
havmg been ill mth fever and cough over 
a penod of several weeks Her physiaan 
had treated her at first for an unresolved 
pneumoma WTien seen, there was Imu- 
tation of motion of the chest over the 
lower left lung-field Fremitus was de- 
creased over an area m the lower part of 
the left chest postenorly The percussion 
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note was unpaired over this same region 
and the breath sounds were absent X- 
ray studies revealed an area of mcreased 
density on the left near the hilum, with a 
gradual fading of the density as the distal 
portions of the field were approached 
The movements of the lower chest wall 
and of the diaphragm on the left were 
restneted, and the heart shadow was seen 
to shift to the left shghtly dunng mspira- 
bon Bronchoscopic studies revealed the 
fact that the mucosa of one medial division 
of the left lower bronchus was ver}’^ much 
swollen and completely closed the lumen 
Much secretion w'as released when the 
obstruction was reheved Cultures re- 
vealed the presence of streptococci The 
symptoms and x-ray findmgs imm ediately 
cleared up (Fig 10) 

Fmally, a boy 10 years of age (Case 9) 
gave a history of chokmg thirty rmnutes 
previously while he had a straight pm in 
his mouth The pin disappeared Physi- 
cal exammation revealed suggestive limi- 
tation of motion over the lower portion 
of the nght lung-field posteriorly No 
change m percussion note or tac^e fre- 
nutus was noted Breath sounds were 
disturbed very httle, if at all X-ray and 
fluoroscopic studies revealed the shadow of 
a pm m the lower nght lung-field near the 
spme, ivith very httle, if any, alteration 
of the density of this portion of the lung- 
field The movements of the diaphragm 
were hrmted Bronchoscopic investi- 
gation confirmed the diagnosis of endo- 
bronchial foreign body, tertiary bronchus, 
and resulted m the removal of a straight 
pin, with complete and immediate re- 
covery of the patient (Fig 11) 

The changes noted m this group of 
cases may be less marked than those 
previously descnbed, but the fact must be 
borne m mind that the area of lung in- 
volved IS much less It should especially 
be noted that in the case of the pm m a 
tertiary bronchus (Case 9), the very short 
inten^al which had elapsed between the 
time of the accident and the making of 
these studies was not sufficient for the 
au to be absorbed beyond the obstruction 


Bronchial obstruction due to lesions 
ansmg m the walls of the bronchus is 
illustrated by some cases of bronchogemc 
carcmoma 

Case 10 A white male, 31 years of age, 
gave a history of a non-productive cough 
and of blood spitting at mtemmls over a 
period of two years, with some lassitude 
and, m recent months, slight loss of weight 
There was a feeling of respiratory restraint 
and a discomfort m the lower central por- 
tion of the chest Physical exammation 
revealed one area m the left lower chest, 
postenorly near the nudlme, where the 
breath sounds had a very harsh bronchial 
quahty Distal to this area the breath 
sounds were famt The x-ray studies 
gave no additional information Broncho- 
scopic investigation revealed the presence 
of a small nodular mass pro]ectmg mto 
the lumen of the stem bronchus from the 
orifice of a postenor medial division It 
was noted that the onfice of this bronchus 
was fixed Microscopic studies of this 
tissue confirmed a diagnosis of carcmoma 
Deep x-ray therapy, together with the 
use of radium at the site of the lesion, re- 
sulted m relief of symptoms for four years 

Case 1 1 White female, 45 years of age, 
who complained of a non-productive cough, 
some shortness of breath, and shght loss 
of weight over a period of six months 
Physical exammation revealed some limita- 
tion of motion over the lower right half 
of the chest and at a pomt near the root 
of the nght lung, at which the breath 
sounds were very high-pitched, distal to 
this pomt the breath sounds were some- 
what suppressed At times, coarse rMes 
could be heard m the lower portion of the 
nght chest X-ray studies revealed the 
presence of an area of great density near 
the root of the nght lung, with considerable 
mcrease m the density of the lung-field 
distal to this area, the heart was shifted 
to the nght and the intercostal interspaces 
were narrowed, the diaphragm was ele- 
vated Bronchoscopic exammation re- 
vealed the presence of a mass m the nght 
stem bronchus, which caused an incom- 
plete obstruction and at the same time it 
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Fig 10 Note the area of increased density extend- Fig 11 Note a shadow of mctalhc density at the 
mg from the root of the left lung doivnuard along the right base with one end resting almost on the diaphragm 
bOTder of the heart This corresponds with the area and fallmg uithm the shadow of the heart There is 
of which phjsical signs showed a disturbance practically no disturbance in the transillumination of 

this lung-field 


was noted that the lumen of the bronchus 
at this pomt was of a constant diameter, 
with no mcrease m diameter durmg m- 
spiration or decrease durmg expiration 
Microscopic sections confirmed the diag- 
nosis of carcinoma Withm one month 
the bronchial obstruction became com- 
plete and the physical signs and x-ray 
findmgs became those of a complete ob- 
struction, with an accumulation of secre- 
tion distal to the obstruction 

Case 12 Another case which further 
illustrates this type of obstruction is seen 
m a white male, 35 years of age, who gave 
a history of a non-productive cough, with 
some loss of weight, extending over a 
penod of six months, together with some 
spittmg of bright red blood during the 
previous two weeks Physical exarama- 
tion at that time revealed some lumtation 
of motion over the lower half of the left 
chest The percussion note and tactile 
fremitus were near normal in quahty, but 
near the left hilum there was a pomt at 
which the breath sounds were high-pitched 
and harsh No rhles were heard X-ray 
studies at the tune revealed the presence 


of an area of greatly mcreased density 
near the left hilum (Fig 12) 

Six months later the patient was seen 
agam and at that tune the chest over the 
lower left lung-field was immobile and 
narrower than on the nght Tactile fre- 
mitus was absent The percussion note 
was flat over this area The heart sounds 
could not be heard to the nght of the 
sternum and there were no breath sounds 
over the lower left X-ray studies re- 
vealed an area of greatly increased density 
over the left lower lung-field, with a 
s hiftin g of the mediasbnal contents, m- 
cludmg the trachea, to the left Broncho- 
scopic mvestigation revealed the presence 
of a mass completel}’’ filhng the left stem 
bronchus, a large portion of which mass 
was removed It was noted that the 
passage thus estabhshed was of a constant 
size durmg both mspiration and expiration 
iVIicroscopic studies confirmed the diag- 
nosis of oat-cell carcinoma Deep x-ray 
therapy, together with the endobronchial 
use of radium, have resulted dunng the 
past three months m the disappearance of 
the local endence of the mass, together 
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Fig 12 Note the shadow of increased density m 
the region of the left hilnm (Case 12 ) 

With increasing mobility of the bronchial 
wall at the site of the lesion There re- 
main some harsh qualities to the breath 
sounds over the site of the lesion The 
v-ray studies reveal the fact that the area 
of greatly increased density has almost 
entirely disappeared and the trachea has 
shifted back to its proper position 
We should note especially the fact that 
the sjTnptoms m this group of cases are 
very much less distressing than one might 
expect them to be, when produced by such 
senous lesions Of special importance is 
the fact that m this group of cases we have 
not noted e\'idence of obstructive emphy- 
sema, whereas m the cases of mtra- 
bronchial foreign bodies such a findmg 
was common We would explam this 
phenomenon by pomtmg out the fact that 
m this group of cases we find the lumen 
of the broncius at the site of the obstruc- 
tion to be of a constant size and that air 
leaves the limg through this passage as 
readdy as it enters So although the 
lumen of the bronchus is narrow, as we 
look at it, still, because of the fact that 
the normal physiologic narrowing of ex- 
piration IS eliminated, we have no more 


Fig 13 Same case as showm m Figure 12, film 
made six months later Note the greatly increased 
density over the entire left lung-field, with the dis- 
appearance of the heart shadow and the displacement 
of the trachea toward the left, with the narrowing of 
the interspaces on the left 

air entenng this portion of the lung 
than can leave it We should also note 
that with the cleanng up of the local 



Fig 14: Same case as shown m Figures 12 and 
id Photomicrograph of a section from the bronchial 
' n iFe great mfiltration of this wall with 

^ of the caremoma as well as the proliferation of 
me connective tissue. This e.xplams the fixation of 
tne wall of the bronchus so that all mobility is lost 
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Fig 10 Note the area of increased density exte 
mg from the root of the left lung downward along 
border of the heart This corresponds ivith the s 
of which physical signs showed a disturbance 


Fig 11 Note a shadow of metallic density at the 
right base with one end resting almost on the diaphragm 
and fallmg withm the shadow of the heart There is 
practically no disturbance m the transiUummation of 
this lung-field 


was noted that the lumen of the bronchus 
at this pomt was of a constant diameter, 
With no mcrease m diameter durmg m- 
spiration or decrease durmg expiration 
^licroscopic sections confirmed the diag- 
nosis of caranoma Withm one month 
the bronchial obstruction became com- 
plete and the physical signs and x-ray 
findmgs became those of a complete ob- 
struction, With an accumulation of secre- 
tion distal to the obstruction 

Case 12 Another case which further 
illustrates this type of obstruction is seen 
in a white male, 35 years of age, who gave 
a history of a non-productive cough, with 
some loss of weight, extending over a 
period of six months, together with some 
spittmg of bright red blood durmg the 
previous two weeks Physical examma- 
tion at that time revealed some limitation 
of motion over the lower half of the left 
chest The percussion note and tactile 
fremitus were near normal m quahty, but 
near the left hilum there was a pomt at 
which the breath sounds were high-pitched 
and harsh No riles were heard X-ray 
studies at the tune revealed the presence 


of an area of greatly increased density 
near the left hilum (Fig 12) 

Six months later the patient was seen 
agam and at that tune the chest over the 
lower left lung-field was immobile and 
narrower than on the nght Tactile fre- 
mitus was absent The percussion note 
was flat over this area The heart sounds 
could not be heard to the right of the 
sternum and there were no breath sounds 
over the lower left X-ray studies re- 
vealed an area of greatly mcreased density 
over the left lower lung-field, with a 
shifting of the mediastinal contents, in- 
dudmg the trachea, to the left Broncho- 
scopic investigation revealed the presence 
of a mass completely fillmg the left stem 
bronchus, a large portion of which mass 
was removed It was noted that the 
passage thus established was of a constant 
size durmg both mspuation and expuation 
Alicroscopic studies confirmed the diag- 
nosis of oat-cell caremoma Deep \-ray 
therapy, together with the endobronchial 
use of radium, have resulted durmg the 
past three months m the disappearance of 
the local evidence of the mass, togetlier 
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With blood-spitting The sputum was 
negative for tubercle bacilli and the sero- 
logic studies were negative Physical ex- 
amination revealed a fixabon of the chest 
over the nght lung-field , the tacble fremi- 
tus was much decreased and the percus- 
sion note was dull, while many rhles could 
be heard X-ray studies revealed a great 
increase in density over the correspond- 
mg area, ivith some displacement of the 
mediasbnal contents toward the affected 
side Bronchoscopic studies revealed the 
fact that the bronchial mucosa was intact 
and was bathed m much purulent secre- 
tion The lumen was obliterated by a 
dinging m of the bronchial wall from m 
front and to the lateral side A diagnosis 
of bronchial obstruction due to pressure 
from ivithout was made, an opinion which 
postmortem findings confirmed, also re- 
veahng the presence of large masses of 
tuberculous lymph glands as the offending 
factor 

In this group of cases, changes m the 
lung-fields are likely to develop somewhat 
later and will be due chiefly to accumu- 
lation of secrebon and to secondary in- 
fection Because of the flexibihty of the 
bronchial wall and its abihty to adapt 
itself to its altered surroundings, com- 
plete obstruction is usually much de- 
layed 

SUMMARY 

We have presented a group of cases 
illustrabve of the different types of bron- 
chial obstructions, together with the im- 
portant historical, physical, roentgeno- 
logic, and bronchoscopic findmgs In each 
case it has been possible to establish a 
working diagnosis of bronchial obstruction 
without regard to the causative agent 


The selection of remedial measures has 
been dependent upon the establishment of 
the ebologic factors 

CONCLUSIONS 

1 Bronchial obstrucbon can be dealt 
with as a definite entity 

2 The causative mfluences are varied 
and may he within the bronchial lumen or 
within the wall of the bronchus, or may 
be entirely extrabronchial 

3 The treatment must be vaned m 



Fig 17 Same case as shown m Figure 16 Photo- 
micrograph of a section of an extrabronchial gumma 
removed at postmortem 


accordance with the causes concerned 
4 Early diagnosis and treatment are 
highly essential and good results are de- 
pendent upon one’s ability to reheve or 
remove the ebologic factors 
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Fig 15 Same case as shown m Figures 12-14 
After \-ray and radium treatment the greater portion 
of the findmgs shown m Figures 12 and 13 have dis- 
appeared There has been a shifting of the heart 
shadow bad. toward the normal position 

infiltrative lesion the normal physiologic 
penstaltic acfaon of the bronchial muscles 
returns We nught add that we are con- 
fident this IS true in all cases m which the 
muscle fibers have not been too greatly 
destroyed 

EXTRABRONCHIAL LESIONS, WITH PARTIAL 
OBSTRUCTION 

This type of lesion is illustrated by the 
report (Case 13) of a white male, 63 years 
of age, who had gradually lost weight dur- 
ing an mterval of about three months 
There had been mcreased lassitude and 
weakness, together with a cough that at 
first was non-productive, but toward the 
last was productive of considerable quanti- 
fies of purulent secretion There was 
considerable cyanosis The temperature 
was variable Serologic studies revealed 
a positive Wassermann Physical exami- 
nation revealed some unmobihty of the 
chest over the lower nght lung-field, 
tactile fremitus was present, the per- 
cussion note was duU, and the breath 



Fig 16 Note an area of mcreased densitj t\- 
tendmg from the nght root outward and downward 
(Case 13) 


sounds were bronchial m character, but 
they were somewhat suppressed Numer- 
ous coarse r&les could be heard through- 
out the lower nght lung-field X-ray 
studies revealed the presence of an area 
of mcreased density extending from the 
nght hilar region to the penpheiy'^ and 
downward, with the outer margm of the 
field havmg considerable translucency, 
while the heart seemed to be shifted to the 
nght Bronchoscopic mvesfigafion re- 
vealed the fact that the bronchial mucosa 
was mtact although moderately inflamed, 
and was bathed m considerable quantities 
of purulent secretion, while m addition, 
there was a dmgmg m of the wall of the 
lower stem bronchus from its lateral and 
antenor aspect A diagnosis of bronchial 
obstruction due to pressure by a mass on 
the outer wall was made, an opimon which 
postmortem findmgs confirmed Micro- 
scopic sections from the mass established 
the diagnosis of a peribronchial gumma 
Another example of obstruction due to 
a lesion outside the bronchus is seen in 
the findmgs m Case 14, a white male, 43 
years of age, who had been losing weight 
for a year and had a productive cough, 
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an event, the remammg walls, floor, and 
ceiling may also be required to provide 
supplementary protection for adjacent 
occupants to an extent depending upon 
the circumstances ” The Amencan Rec- 
ommendations, which are considerably 
more elaborate, contam, in detail, pro- 
visions for the protection from scattered 
radiation of therapeutic apparatus, up to 
250 K V , dividing them into two groups 
Class B, up to 140 K V peak, and Class C, 
from 140 to 250 KV peak == However, 
as yet no mention has been made of tlie 
protective requirements for installations 
above 250 K V peak From a study of 
the rules of the Class C installation, and by 
applymg the higher lead thickness values 
as expressed m Table I, one may, by in- 
ference, be able to deduct certam safety 
rules for apparatus above 250 K V peak, 
but only expenence will furnish the neces- 
sar}’- practical data provmg these rules 

Havmg more than a year ago installed m 
Harper Hospital a roentgen-ray apparatus 
capable of operatmg at 700 K V constant, 
we had the opportumty to expenmentally 
study the most suitable protective meas- 
ures against the radiation emitted by such 
a powerful mstallation On the basis of 
the data accumulated so far, we would like 
to present at this time some practical 
conclusions concemmg the radiation pro- 
tection, as well as the safeguards agamst 
electncal acadents, and some protective 
measures of a more generalized character, 
such as ventilation, air lomzation, el cetera 
For the sake of convemence, and to con- 
form as much as possible to the classifica- 
tion and termmology used by the Advisory 
Committee on X-ray and Radium Protec- 
tion (as expressed m Handbook No 15 of 
the Bureau of Standards), we will divide 
our subject, which deals with very short 
wave roentgen-ray mstallations at voltages 
from 250 K V to 1,100 K V , as follows 

I Protection from roentgen rays 

(a) Protection from direct radia- 
tion, 

’ Class A, representing the installations used for 
diagnostic purposes with voltage up to 130 K V peak 
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(5) Protection from scattered 
radiation ongmatmg from 
treatment cell , 

(c) Protection from stray radia- 
tion ongmatmg from machine 
plant room 

II Electncal protection 

III General protection 

I PROTECTION FROM ROENTGEN RAYS 

{a) Protection from Direct Radiation — 
For the protection agamst the harmful 
effect of direct radiation generated with 
voltages up to 250 K V peak, both the 
International and Amencan Recommenda- 
tions specify that the roentgen tube must 
either be completely surrounded or en- 
closed m a protective matenal of lead 
equivalent value which corresponds to the 
figures of Table I The Amencan Recom- 
mendations, m addition to this, provide 
that a sheet of lead, of thickness m accord- 
ance with Table I, shall be placed m the 
path of the direct or useful beam on the 
floor, wall, or ceihng opposite the dia- 
phragm, and made to extend one foot m 
all directions beyond the border of the 
roentgen-ray beam, which is determined by 
the largest possible aperture m the tube 
enclosure In case the radiation is taken 
off m several directions, and there is any 
doubt as to the hmits of the beam, the 
whole room should be Imed with lead m 
accordance with Table I 

By trying to apply the above specifica- 
tions to the short wave radiation, gener- 
ated by voltages between 250 KV and 
1,100 K V peak, it becomes evident that 
two difiiculties will prevent their ngid 
enforcement First of all, it is practically 
impossible to completely surround or en- 
close the roentgen-ray tube with protective 
lead, which would be adequate to shield off 
direct radiation m all directions, and 
secondly, the Iming of an ordmary treat- 
ment room, in part or m its entirety, ivith 
such large quantities of sheet lead as to 
afford the required protection agamst all 
radiation (direct and, as we shall see later, 
scattered), creates new elements of con- 
struction 


THE PROBLEMS OF PROTEQION AND THEIR SOLUTION IN SHORT 
WAVE ROENTGEN THERAPV' 

By T LEUCUTIA, M D , Associate Roentgenologist, and K E CORRIGAN, Ph D , Physicist 

Harper Hospital, Detroit, Michigan 


HE International Recommendations 
for roentgen-ray and radium protec- 
tion, which were elaborated at the 
Second Congress of Radiology, m Stock- 
holm, m 1928, and revised at the Third 
Congress, m Pans, m 1931, are now ob- 
sen'^ed by most roentgen-ray and radium 
workers throughout the world These 
Recommendations are also steadily assum- 
ing mcreasing importance with various lay 
otgamzations, such as hospital boards, 
msurance compames, health agenaes, etc , 
whenever the quesfaon of apphcation of 
roentgen rays or radium is bemg con- 
sidered More recently, the health com- 
mittee of the League of Nations, by collect- 
ing from the hterature a bibhography of 
between five and six hundred articles and 
assembhng all the protective measures 
adopted by the vanous countnes, issued a 
most comprehensive pamphlet deahng with 
the subject 

In Amenca, an Advisory Committee on 
Roentgen-ray and Radium Protection was 
formed shortly after the International 
Congress, at Stockholm, m 1928 This 
Committee is composed of two members 
of each radiological soaety, two members 
appomted by the manufacturers of x-ray 
equipment, and one by the Amencaa 
Medical Assoaation, the Chairman bemg 
Launston S Taylor, of the International 
Safety Committee and National Bureau of 
Standards After much labonous work, 
the Committee prepared “a umfied set of 
safety recommendations'' for the Umted 
States, and pubhshed them, m 1931, m the 
form of a book called “Handbook No 15, 
of the Bureau of Standards ” 

In analyzmg these Recommendations, 
from the standpomt of protection from the 
short wave roentgen rays emitted by high 
voltage apparatus above 200 R V peak, 

> Read before the American Congress of Radiology 
at Chicago, Sept 25-30 1933 


which have begun to occupy such'^an 
important part m the realm of radiation 
therapy dunng the last two years, we find 
that they are as yet inadequate This is 
shown m Table I 

TABLE I 


International Amencan 

Recommendations Recommendations 


X-rays 
generated 
by peak 
voltages 

Mm 

eqmvalent 
thickness 
of lead 

X-ra\’s 
generated 
by peak 
voltages 

Mm 

eqmvalent 
thickness 
of lead 

Not esceed 


Not exceed- 

mg K V 

Mm 

mg K.V 

Mm 

75 

1 0 

75 

1 1 0 

too , 

1 5 

too 

' 1 5 

125 ' 

2 0 

125 

1 2 0 

150 

2 6 

160 

2 6 

175 i 

3 0 

175 

3 0 

200 ! 

4 0 

1 200 

4 0 

250 

6 0 

225 

5 0 

300 

9 0 

300 

9 0 

350 

12 0 

400 

16 0 

400 

15 0 

600 

22 0 



600 

34 0 



900 



Provision is made for the proteebon 
against direct radiation, the eqmvalent lead 
thickness values bemg extended m the 
International Recommendations up to 400 
K V peak, and m the Amencan up to 600 
K V peak, but the protection agamst the 
scattered radiation from the ivalls of the 
treatment room or patient, and espeaally 
agamst the stray radiation produced by 
vanous sections of the roentgen-ray tube, 
this latter reachmg formidable proportions 
with mcreasmg voltages, is completely 
onutted All that the Intemabonal Rec- 
ommendations pronde m this respect is 
"In the case of v-ray treatment, the opera- 
tor IS best stationed completely outside of 
the \-ray room behmd a protective u all of 
a mmimum lead equivalent of 2 milli- 
meters This figure should be correspond- 
mglj’’ mcreased if the protective value of 
the \-ray tube enclosure falls short of 
the lalues given m Table I In such 
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Fig 2 Launtsen s centrally protected x-ray tube of 1,100 KIV 
(Kellogg Radiation Laboratory of the California Institute of Technology ) 


cylinder, the sheet lead hes directly on the 
cylinder’s outer surface, whereas on the 
narrower cylinder, a small mterspace is 
allowed, the protective lead bemg molded 
m the form of a cap Inasmuch as the 
target, which in our tube is at 45°, forms 
the end of the narrower cyhnder, one or 
several suitable apertures can be provided 
m the lead cap, allowing the useful radia- 
tion to emerge It may be mentioned here 
that the filament m our tube is on the 
spherical end of a steel holder which, after 
traversing from the high potential end of 


tected end of the tube, which, as mentioned 
above, projects mto the leaded treatment 
cell 

In the type of tube in which the roent- 
gen-ray emission is in the middle of the 
tube, a protective sheet lead enclosure is 
affixed to this portion Figure 2, which 
shows the installation at the Kellogg 
Radiation Laboratory of the Cahforma 
Institute of Technology, illustrates a verti- 
cal tube arrangement m which the central 
po^on of the tube is surrounded by a 2- 
mch sheet lead c}^hnder (at 900 KV), 
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The first diflSculty largely resolves itself 
into a problem of tube design It has 
already become the tendency m recent 
years to build the protective material of a 
roentgen tube directly mto the wall of the 


or a Launtsen tube from 10 to 30 feet long, 
mth the equivalent lead thickness which, 
at 1,100 K V peak, would be m the neigh- 
borhood of 3 mches of sheet lead, would 
mean the use of thousands of tons of lead. 



Fig 1 Laiintsen s porcelain \-ray tube of 700 K V and its lead protection (heavy line indicating sheet lead) 


tube SO as to reduce the size of the outfit, 
and there are now numerous tubes, es- 
peaally m the roentgen diagnostic field, 
which make use of this prmciple In the 
therapeutic field, where the tube must be of 
considerably greater dimensions and, there- 
fore, large quantities of protective ma- 
terial would be needed to produce a com- 
plete shieldmg off of the radiation, the m- 
corporabon of the protective material mto 
the tube itself becomes, with mcreasmg 
voltages, a matter of necessit}’^ Up to 250 
K V peak, it is yet possible to enclose the 
entire roentgen tube in a large lead box or 
drum as specified m the protective recom- 
mendations However, as soon as the 
capacity of the tube is increased beyond 
that voltage, its dimensions start to assume 
such formidable proportions that a com- 
plete surroundmg with eqiuvalent lead, 
which per se has to be mcreased because of 
the greater penetration of the rays, be- 
comes a practical impossibility, or, to say 
the least, a problem of tremendous prac- 
tical disadvantage To surround, for ex- 
ample, a 14-foot, 3-sectional Coohdge tube. 


espeaally if one takes mto consideration 
the high electric clearance necessary at 
such high voltages 

In the followmg, we will present our tube 
arrangement, which permits the solution of 
the radiation protection problem in a 
rather simple manner A pnort, we would 
like to state, however, that it is not the 
purpose of this article to enter mto a de- 
tailed description of the tube construction 
proper, for this can be found elsewhere 
It IS our desire to briefly discuss only that 
phase of the construction which refers to 
the buildmg m of the radiation protection 
material As shown m Figure 1, it is a 
Launtsen tube makmg use of porcelam in 
the form of a comcal transformer bushmg 
mstead of the usual glass for wall matenal 
The porcelam is jomed mto a steel tank, 
which projects through the lead wall mto 
the treatment cell and terminates m the 
form of a narrow cylinder at the roentgen- 
ray emission end of the tube It is non 
possible completely to surround the steel 
tank and the roentgen-raj emission end of 
the tube, from the lead n all on, mth sheet 
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lead of the desired thickness (1-inch up to 
500 K V , to 2-mch up to 900 K V , etc ) 
Both the steel tank and the narrower steel 
cylinder being grounded, the sheet lead 
can be brought very close On the steel 


the generating apparatus through the 
entire length of the tube, ends freely within 
the steel tank, barely 20 inches away from 
the target In this manner, the roentgen 
rays are generated entmely within the pro- 



cylmder, the sheet lead hes directly on the 
cylinder’s outer surface, whereas on the 
narrower cylmder, a small mterspace is 
allowed, the protective lead being molded 
in the form of a cap Inasmuch as the 
target, which in our tube is at 45°, forms 
the end of the narrower cyhnder, one or 
several suitable apertures can be provided 
m the lead cap, allowing the useful radia- 
tion to emerge It may be mentioned here 
that the filament m our tube is on the 
spherical end of a steel holder which, after 
traversing from the high potential end of 


me tuoe, which, as mentioned 
above, projects into the leaded treatment 

In the type of tube in which the roent 
gen-ray emission is m the middle of le 
tube-, a protective sheet i 

to tta porbof w7 ? 

Shows the mstaUation at^e Mnf 
Radiation Laboratory of the Toi f 

Sheet 
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Fig 3 Intenor of leaded treatment cell, when 
roentgen ray emission is from the end of the tube 


four apertures being provided for the 
simultaneous treatment of four patients by 
the radiation emitted from one smgle 
target The apertures are placed at a 45° 
angle so as to direct the roentgen-ray beam 
toward the comers of the treatment cell, 
thus affordmg additional protection The 
entire tube is 30 feet long, the treatment 
cell bemg suspended around the leaded 
central portion, which is grounded Of 
course, there are other possible tube 
arrangements A tube, with ray emission 
at one of its lead shielded ends, may pro- 
ject vertically through a ceiling mto a 
treatment cell which is underground, hav- 
mg concrete as protective matenal of its 
walls Likewise, a centrally protected 
roentgen-ray tube may la}”- honzontally 
and the rays may be taken off through four 
apertures mto four indindual treatment 
cells, one being above, one below, and two 
laterally, from the tube, et cetera 

The second difficulty leads to the neces- 


sitj- of constructmg a special treatment 
ceU of the smallest dunensions possible, so 
that all of its walls can be completely 
covered with sheet lead or its eqmialent 
It is admsable that this cell be immediately 
adjacent to the machme plant, so that the 
roentgen-ray tube can be built mto one of 
its walls To prevent the escape of any 
radiation, all jomts, holes, or openings, 
which are made m the lead wall, must be 
carefully covered by an equal thickness of 
lead In our mstallation, the walls of the 
treatment ceU (Fig 3), which is 6 X 9 X 
12 feet inside, are hned with l-inch lead 
plates, a double thickness bemg provided 
in the waU opposite the end of the \-ray 
tube and toward the control room These 
plates are welded, and a 1-mch overlap is 
pronded for aU jomts, the floor and 
ceihng are also protected with tivo inches 
of lead AU of the waUs are without any 
kind of openmg, with the exception of verj'- 
smaU holes for mstrument cables, carefully 
plugged and overlapped with lead An air 
duct enters the room at the floor m one 
comer, and a sinular duct leax'es the room 
near the ceihng on the opposite side, to 
connect to a large exhaust fan The 
mtemal onflees of these ducts are con- 
structed of lead baflSe plates (one inch in 
thickness) which overlap Through these 
ducts, the entire volume of air m the room 
can be changed m four nimutes and pro- 
lusion IS made for controlhng the tempera- 
ture of the air AU openmgs are remote 
from the roentgen tube, and at such angles 
as to be unpenetrable to direct radiation m 
any case The room is pronded with a 
pohshed hardwood floor, and the waUs are 
finished with beaverboard and plywood 
In this way, suffiaent organic matenal is 
provided so that the secondary radiation 
IS considerably reduced, the only source of 
a measurable amount of it bemg the spot 
on the floor under the head of the tube 
where the primarj'' beam strikes the floor 
The patient is protected from this beam by 
the base and the bod)'' of the table, which 
are both of wood 

Access is gamed to the treatment cell 
through a narrow passage, pronded at 
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each end \vith leaded doors The doors 
into the transformer room also carr}'^ lead 
plates, in fact, all of them overlap at the 
jomts, jambs, and sills 


must be so arranged that the useful beam 
does not point toward the operator In 
our installation, this wall is partly of 
concrete, and covered to a height of S feet 



Fig 4 Intenor of leaded treatment cell, -when roentgen-ray emission is from 
the central portion of the tube 


Figure 4 shows the treatment cell of the 
Kellogg Radiation Laboratory of the Cah- 
fomia Institute of Technology, suspended 
m a concentric manner around the lead- 
shielded central portion of the roentgen- 
ray tube The walls of^this cell are con- 
structed of concrete, 1 foot thick, which is 
eqmvalent to a 1-mch sheet of lead The 
treatment is earned out through four aper- 
tures simultaneously two of the patients 
receive irradiation while lying on couches, 
and the other two while sitting m chairs 
(b) Prolechon from Scattered Radta- 
twn — ^The construction of treatment cells, 
mth adequate lead walls and bmlt-m ray 
emission ends of the roentgen tube, also 
takes care of aU scattered radiation ema- 
natmg from the walls of the treatment cell 
or patient Of course, all control appa- 
ratus must be located m a separate room, 
where the operator sits The walls near 
the treatment cell, and, as we shall see 
later, the machme room, must receive 
additional remforcements either by con- 
crete or sheet lead, and the roentgen tube 


with 1-mch lead plates welded and over- 
lapped as m the treatment cell To com- 
pletely elnnmate any leakage of scattered 
radiation, we have mstalled a periscope, 
instead of the usual lead glass wmdow, for 
observation of the patient This instru- 
ment has an objective lens which fits mto a 
hole, only 0 5 inch m diameter, m the wall 
of the treatment cell and is provided with 
two 90 ° bends before penetrating the wall 
of the control room, allowing for adequate 
bafflmg The patient and operator com- 
mumcate with one another by means of 
microphones fitted with loud speakers, the 
wires of which are led through the baffled 
air ducts 


w jrroKciion jrotn btray Radmtwn — 
Under the term ’‘stray radiation” we wish 
to d^ignate all radiation which is pro- 
uced ivit^ the generatmg room, and 
wM, m the very high voltage apparatus, 
y rea^ formidable proportions The 
sources of this radiation are manifold part 
of It orignates from the back-scattermg of 
the roentgen rays from the target, anotter 
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part IS generated by the electrons luttmg 
'various parts of the roentgen-ray tube, 
espeaally if there is a great distance be- 
tween the cathode end (filament) and 
target, as in the multisectional tubes, and, 
finally, a third part is produced by the 
thenniomc rectifiers, in the installations m 
which such tubes are used for rectification 
It IS evident that many of these rays must 
be of quite short wave length and that, m 
consequence, especially when voltages a- 
bove 600 K V are used, they must con- 
stitute a source of great danger not only to 
the personnel of the operating staff, but 
also to the entire neighborhood 

To protect against these rays, it appears 
safest, whenever possible, to house the 
entire equipment m a separate building, 
havmg free walls toward an open space m 
all directions except the side toward the 
control room, which would then be con- 
nected by a long comdor to the rest of the 
hospital It IS possible that future im- 
provements m the engmeermg design of the 
tube may later contnbute toward the 
e limin ation of the radiation ongmating 
from it The buildmg-m of an adequate 
protective rmg, m the proximal end of the 
narrow cyhnder, may, for example, cut out 
most of the back-scattenng from the tar- 
get On the other hand, by a rebuildmg of 
the electrodes, makmg use of the electron 
screen principle, as already done m some 
of the foreign tubes, one may be able to 
prevent the diffusion of the dectrons and 
thus the formation of stray radiation from 
the walls and other portions of the tube 
The rays produced by the thermoiomc 
tubes become neghgible m cases m which 
smaller mdividual umts are used m cascad- 
mg the high voltage 

n ELECTRICAL PROTECTION 

The safeguard rules agamst electrical 
accidents are, m the mam, those provided 
in the Amencan Recommendations for the 
installation of all x-ray apparatus We 
may add only that it appears wise to supply 
all doors (those of the treatment cell as 
well as of the generating room) iwth cucuit 


breakers, so that the machine is instantly 
shut off as soon as any of the doors are 
opened In cases m which condensers are 
used m the transformer umts, an auto- 
matic dissipator must be supphed, which 
grounds the high tension end of the tube 
the moment the machme is stopped The 
danger of punctunng the water pipe lead- 
ing to the target can be entuely disre- 
garded here, for the coohng device is 
groimded, tap water bemg used duectl} 
Likewise, the ptunpmg pipe connectmg the 
tube with the pumpmg system cannot 
possibly act as a conductor of the high 
voltage to the control board, for it is 
connected to the grounded pomts of the 
tube 

From the pomt of new of the patient, 
the danger of a high tension acadent is ml 
Because the roentgen emission end of the 
tube, together with the lead cap and the 
welded lead plates of the treatment cell 
are connected to deep ground rods by 
means of several heavy cables, the pabent 
IS absolutely protected from the high ten- 
sion current as well as from aU forms of 
stabc charges The groundmg of the tube 
has an addifaonal advantage m that it per- 
rmts the irradiation from a very short dis- 
tance without the shghtest danger to the 
pabent 

m GENERAL PROTECTION 

We would now like to discuss three pro- 
tective measures which result from the 
more general effect of the highly pene- 
tratmg rays produced by the high voltage 
apparatus These are as follows (ij) the 
advisabffity of a remote control room, 
(5) the necessity of a thorough venblabon 
for the operator, and (c) the necessity of 
the regulation of the working hours for the 
personnel 

(a) Remote Control Room —It is now an 
established fact that lead is not absolutel) 
impersuous to rays of a very short wa\e 
length and, the nearer we approach the 
gamma rays of radium, the more trans- 
parent the proportional lead thicknesses 
become Thus n e find that at 500 K V , 
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1 inch of lead, and at 900 K V , 2 inches of 
lead, appear quite transparent, these fig- 
ures increasing considerably ivith still 
higher voltages From a practical stand- 
pomt, this means that, no matter how large 
the quantities of lead we use for the protec- 
tion against the total ray output emanat- 
ing from the tube, a certam amount of 
radiation will always reach the operator 
This amount becomes larger, the higher 
the voltage used, and consequently the 
shorter the wave length of the rays pro- 
duced Under these cucumstances, it 
seems that, in a manner similar to radium 
protection, distance is the only factor 
which can afford some sort of secunty and, 
therefore, the removal of the control room 
as far as possible from the operatmg 
roentgen-ray tube appears necessary The 
prolusion of a periscope for nsional con- 
trol and of microphones and loud speakers 
for direct verbal commumcation ivith the 
patient, greatly faalitates such an arrange- 
ment 

(6) Thorough Ventilation of Control 
Room — ^The installation of a remote con- 
trol room sen’’es another good purpose 
which IS duectly m connection with the 
ventilation of the an around the operator 
Recent mvestigators have proven, beyond 
doubt, that the ionization of the au m 
roentgen rooms produces no httle dele- 
terious effect on the operatmg persormel 
As is known, this au ionization is caused 
partly by the roentgen rays and partly by 
the electrical diffusion of the high voltage 
conductors By remoiung the control 
room as far as possible from both sotuces, 
the au ionization around the operator will 
be reduced considerably Addmg to this 
an enforced exhaust x’^entilation, capable of 
completely changmg the au of the control 
room not less than ten times an hour, as 
provided for all roentgen rooms m both 
the International and the American Rec- 
ommendations, the danger from the au 
lomzation ivill be reduced to a minimuTn 
(c) Regulation of Working Honrs for 
Personnel — Despite all the above protec- 
tn e measures, it probably will prove neces- 
sar>-, ivith time, strictly to regulate the 


Morkmg hours and the "off -time” of the 
operatmg personnel In this respect, the 
rules will have to be even more stnet 
than those for the protection from radium 
rays It was calculated by Failla, for 
example, that at 700 K V and 5 ma , the 
radiation eimssion through 5 mm Cu is 
equivalent to the gamma-ray emission of 
from 400 to GOO grams of radium, depend- 
ing on tlie entenon of equivalence chosen 
By further raismg the voltage, this equiva- 
lence assumes quite tremendous propor- 
tions, so that the distant effect becomes of 
the greatest importance That this effect 
will mjure the personnel, mth the tube 
running several hours a day, need not be 
stressed any further 

CONCLUSIONS 

The advent of very high voltage installa- 
tions has created new problems of protec- 
tion It IS proposed that the solutions of 
these problems be incorporated m the 
already existmg American and Interna- 
tional Recommendations Especially is 
it advocated that a new group be created m 
the Amencan Recommendations, the Class 
D mstallation for apparatus runnmg at 
voltages from 250 K V upward The 
protective requuements for the very short 
wave roentgen rays, generated by such 
mstallations, shall then include the follow- 
ing 

I Protection from roentgen rays 

(а) Protection from direct radia- 
tion, 

(б) Protection from scattered 
radiation ongmatmg from the 
treatment cell, 

(c) Protection from stray radia- 
tion ongmatmg from the ma- 
chme plant room 

II Electneal protection 

III General protection 

(a) Remote control room , 

(5) Thorough ventilation of con- 
trol room, 

(c) Regulation of working hours 
for personnel 
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part IS generated by the electrons hitting 
vanous parts of the roentgen-ray tube, 
especially if there is a great distance be- 
tween the cathode end (filament) and 
target, as m the multisectional tubes, and, 
finally, a third part is produced by the 
thenniomc rectifiers, m the mstallabons m 
which such tubes are used for rectification 
It is endent that many of these rays must 
be of quite short wave length and that, m 
consequence, especially when voltages a- 
bove 600 KV are used, they must con- 
stitute a source of great danger not only to 
the personnel of the operatmg staff, but 
also to the entire neighborhood 

To protect agamst these rays, it appears 
safest, whenever possible, to house the 
entire eqmpment m a separate buildmg, 
havmg free walls toward an open space m 
all directions except the side toward the 
control room, which would then be con- 
nected by a long comdor to the rest of the 
hospital It IS possible that future im- 
provements m the engineering design of the 
tube may later contnbute toward the 
elimin ation of the radiation ongmatmg 
from it The buddmg-m of an adequate 
protective nng, m the proximal end of the 
narrow cyhnder, may, for example, cut out 
most of the back-scattenng from the tar- 
get On the other hand, by a rebinldmg of 
the electrodes, makmg use of the electron 
screen prmaple, as already done m some 
of the foreign tubes, one may be able to 
prevent the diffusion of the electrons and 
thus the formation of stray radiation from 
the walls and other portions of the tube 
The rays produced by the thermoiorac 
tubes become negligible m cases in which 
smaller mdividual units are used m cascad- 
mg the high voltage 

n ELECTRICAL PROTECTION 

The safeguard rules agamst electrical 
acadents are, m the mam, those provided 
m the American Recommendations for the 
installation of all \-ray apparatus We 
may add only that it appears wise to supply 
all doors (those of the treatment ceU as 
well as of the generating room) mth arcuit 


breakers, so that the machme is mstantl} 
shut off as soon as any of the doors arc 
opened In cases in which condensers are 
used m the transformer umts, an auto- 
matic dissipator must be supphed, nhich 
grounds the high tension end of the tube 
the moment the machme is stopped The 
danger of puncturmg the water pipe lead- 
mg to the target can be entirely disre- 
garded here, for the cooling dence is 
grounded, tap water bemg used directly 
Likewise, the pumping pipe connectmg the 
tube with the pumpmg system cannot 
possibly act as a conductor of the high 
voltage to the control board, for it is 
connected to the grounded pomts of the 
tube 

From the pomt of mew of the patient, 
the danger of a high tension acadent is m/ 
Because the roentgen emission end of the 
tube, together with the lead cap and the 
welded lead plates of the treatment cell 
are connected to deep ground rods bj 
means of several heavy cables, the patient 
IS absolutely protected from the high ten- 
sion current as well as from aU forms of 
stafac charges The groundmg of the tube 
has an additional advantage m that it per- 
mits the irradiation from a very short dis- 
tance without the shghtest danger to the 
pabent 

m GENERAL PROTECTION 

We would now like to discuss three pro- 
tective measures which result from the 
more general effect of the highly pene- 
tratmg rays produced by the high voltage 
apparatus These are as follows (a) the 
advisabihty of a remote control room, 
(6) the necessity of a thorough venblabon 
for the operator, and (c) the necessity of 
the regulabon of the n orking hours for the 
personnel 

(a) Remote Control Room —It is non an 
estabhshed fact that lead is not absoluteh 
impemnous to rays of a verj short va\c 
length and, the nearer ve approach the 
gamma rays of radium, the more trans- 
parent the proporbonal lead thicknesses 
become Thus ne find that at 500 K V , 
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DYSCHONDROPLASIA 

WITH REPORT OF THREE CASES 

By M L WEINSTEIN, M D , and 
H COTELL, M D , Chicago 

Dyschondroplasia is a definite form of carti- 
laginous dystrophy, usually congenital iti ongin, 
and either unilateral or symmetncal in distri- 
bution It IS found more often in males than 
in females The cases reported show a marked 
familial and hereditary tendency 

Ollier (1S99) was first to descnbe this con- 
dition of bone dystrophy, and reported a case of 
dyschondroplasia in which there was a unila- 
teral dwarfing of the limbs due to retardation 
m growth, and an irregular ossification at the 
diaphyso-epiphyseal junction of the long bones, 
especially those of the feet and hands He 
emphasized the unilateral distribution of this 
deformity 

Kummer (1900) reported on the same con- 
dibon and named it “Ollier s disease “ He 
was the first to make a detailed roentgenologic 
study of this disease and to descnbe its exact 
nature He charactenzed it as an irregulanty 
and a retardation in the process of ossification 
of the cartilage, principally in the diaphyseal 
ends of the long bones He presumed this 
cartilaginous tissue to persist abnormally in 
the form of nodules or masses m the penos- 
teum or deeply in the medulla These ossify 
spontaneously and very slowly, to form chon- 
dromas He, therefore, defined this condition 
as a chondromatosis with a systemic mvolve- 
ment of the skeleton, charactenzed by the 
presence of multiple chondromas locahzed 
without any definite rule in any of the skeletal 
segments 

Accordmg to Ehrenfned (1915), Virchow 
desenbed a sirmlar condition and called it 
“multiple cartilaginous exostosis “ Ehren- 
fned reviewed over 600 cases in the foreign 
hterature and over 75 cases in the Amencan 
hterature, covenng a penod between 1900 and 
1917 



Fig 1 Case 1 A hard, rough and bony 
tumor, the size of an orange, protruding from 
the posteromedial surface of the left leg just below 
the knee 


physiology of Olher’s disease and considered 
it as an extreme example of diaphyseal aclasis 
He included multiple cartilaginous exostosis 
in the same category of bone dystrophies as 
dyschondroplasia. and concluded that both 
showed the identical nature of growth dis- 
turbance 


Hale (1930) reviewed 53 cases found m the 
hterature between 1917 and 1930, and de- 
senbed the symmetncal distnbution of the 
bony or cartilaginous tumors, situated mostly 
at the diaphyseal side of the epiphysis, and, 
occasionally, on the shaft of the long bones, 
where there is normally the greatest amount 
of growth He did not differentiate between 
the terminology of "dyschondroplasia’’ and 
"multiple cartilaginous exostosis” and used 
them simonymously 

Keith (1919) desenbed the anatomy and 


— ‘±tio cases oi dia- 
physeal aclasis and 142 cases of multiple 
enchondromas He classified and separated 
the cases of isolated exostosis from those 
^oaated with enchondromas, and concluded 
th^ Olher’s disease was not a separate entity 
The microscopic sections of the deformed 
bone showed no structure similar to chon- 
dromas, a fining which was confirmed by 
Johannenson (1923), who found no sign of 
mflan^tion or tumor m the sections made 
from his case It showed a hyaline network 
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It becomes e\ndent, from all that has general lay-out of the entire plant, the in- 
been said m the mam part of this article, stallation of \er3r high voltage roentgen- 
that because of the mtncate manner m ray umts will probabl}^ at least under 
which the protection must be embodied m present techmcal conditions, remam 
the construction of the apparatus and the limited to the larger institutions 
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Fig 5 Case 1 There was a marked bowing of 
both radu and ulnse, espeaally the right, 
exostoses at the lower ends of the shafts of the 
radii The lower end of the left ulna was mcom- 
pletely developed and partly fused with that of 
the correspondmg portion of the radius 


at the growing ends, which is no longer re- 
strained by the growang ferrule, provides an 
opportunity for the outgrowth of multiple 
cartilagmous tumors Many of these may re- 
main small and latent until puberty or they 
may be discovered accidentally during the 
eourse of an evamination 

The symptoms in the case of dyschondro- 
plasia vary with the extent of the deformity 
and the degree of disordered growth activity 
There may be a stunting m general stature 
but, more often, there is none, as m our three 
cases in the same family The hmbs may be 
definitely stunted and there may be limitation 
of motion in the joints The presence of a hard 
painless swelling attached to the ends of the 
long bones, to the scapulae or pelvis may be 
noted on palpation An arrest of growth at 
the lower end of the ulna is commonly seen, 




, 4 



Fig 6 Case 2 A bony exostosis on the postero- 
lateral aspect of the upper third of the right thigh 
Roentgenologic exammation showed this tumor and 
also smaller bony exostoses projectmg from the dia- 
physeal region of both femora with rarefaction and 
widening of the diaphyses 


so that the radius becomes curved and its 
upper end may be dislocated The lower 
ends of the tibia and the fibula usually undergo 
fusion, a finding which is well demonstrated 
in one of our cases Secondary defonmties 
are usually found in older patients and are 
most marked m the forearm and ankle joints 
A roentgenologic exammation usually shows 
the exostoses and the bowmg and fusion of 
the ends of the bones, mentioned above In 
the tjrpical Olher’s disease with a unilateral 
deformity, one side of the skeletal bones, such 
as the ihum, femur, and tibia, may be smaller 
and shorter than those of the opposite side 
A characteristic picture is the irregularly 
expanded diaphyseal mass, with an absence of 
the cortex The diaphysis usually shows 
irregularly shaped areas of rarefaction through 
which nm dense lines, obhque to the long axis 
of the shaft Between these hnes are clear 
spaces mterposed with small dense nodular 
shadows having conglomerate appearance (11) 
This condition is usually compatible -with 
good health and active hfe Occasionally one 
or more of the multiple tumors increase in 
size during adolescence and this may cause 
discomfort or deforrmty and interfere with the 
patient s daily routme, in which case surgical 
removal of the tumors may become necessary 
There seems to be a general agreement as to 
the bemgn character of the lesion Hume 
(1929) mentioned the possibihty of the ap- 
piearance of osteogenetic sarcoma in the exos- 
tosis, but stated that its occurrence is rare 
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Fig: 2 Case 1 Smaller protuberances on 
either side of the lower ends of both femora 


nch in cells — extraordmanly numerous but 
absolutely typical and normal m appearance 
Dyschondroplasia is essentially a growth 
disturbance in which the activity of the 
cartilaginous and the penosteal elements 
are involved The membranous bones such 
as those of the face, vault, and skull are never 
affected The changes occur where the proc- 
esses of membranous and cartilagmous bone 
formation come into juxtaposition, which 
usually occurs at the diaphyseal end of the 
long bones and at the growing margin of the 
innoimnate bone and of the scapula 
John Himter descnbed the process by which 
bone grows in lengfth In the diaphj'^sis, there 
IS first of all a deposit of a cylinder of new 
bone, which imdergoes remodeling before it is 
incorporated into the shaft This process is 
accomplished by the construttion of a bony 
ferrule around the irregular bony cylinder 
by the periosteum An arrest of this remodel- 
ing process occurs m dj’schondroplasia The 
presence of a large mass of cartilaginous bone 



Fig 3 Case 1 Small hard nodules were palpable 
over the antenor surfaces of the crest of the right flium 
and the right hip jomt. 





Tig 4 Case 1 Fusion of the lower ends of 
the tibia; and fibute 
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hard nodules were palpable over the antenor 
surfaces of the crest of the nght ihum and the 
nght hip joint (Fig 3) All of these were pain- 
less and not tender Roentgenologic examina- 
tion of the entire skeleton revved no in- 
volvement of the bones of the skull, vertebrae, 
or nbs The bony protuberances as descnbed 
above were distinctly demonstrated as they 
projected from the diaphyso-epiphyseal region 
on the long bones There were areas of rare- 
facbon, with thinning of the cortex, on both 
tibiae and fibulae in the region of the ongin 
of the exostoses (Fig 2), also a fusion of the 
lower ends of the tibiae and fibulae (Fig 4) 
There was a marked bowing of both radii and 
ulnae, espenally the nght, with exostoses at the 
lower end of the shafts of the radii The lower 
end of the left ulna was incompletely developed 
and partly fused with that of the corresponding 
portion of the radius (Fig 5) The patient, 
however, had not been incapacitated at any 
time in spite of the marked anatomical skeletal 
deformities She refused operation and was in 
good health three years after this examination 
She has moved and we are unable to trace 
her present whereabouts Since this is a 
fanuhal disease we advised a roentgenolopc 
examination of her parents and brother, 
and they furnish the other two cases reported 
herem 

Case 2 A white male, 21 years of age, 
who appeared to be in perfect health and had 
no complaints On physical examination no 
abnormahties were found except that of a bon}'^ 
exostosis on the postero-lateral aspect of the 
upper third of the right thigh Roentgenologic 
exanunation showed this tumor and also 
smaller bony exostoses projecting from the 
diaphyseal region of both femora, with rare- 
faction and widening of the diaphyses (Fig 6) 
Small exostoses were found about the upper 
ends of both tibise and fibulae, and there was 
fusion of the lower ends of these long bones 

(Fig 7) 

Case 3 The father of the above two 
patients, a fairly weU-developed, middle- 
aged, white male of less than medium height 
He has had a swelling on his right leg since 
his childhood and has paid no attenbon to it, 
as it has not disturbed him, moreover, 
"it ran in his family," since three of his brothers 
had similar deformibes On physical ex- 
amination he was shown to be in perfect 
health A long bony protuberance was found 
on the medial surface of the diaphysis of the 
nght tibia (Fig 8) This diaphysis was 
noticeably expanded and was partly fused to 
the head of the fibula There was a marked 
cunmture of the bones of both forearms, with 
exostoses at the lower ends of both ulnar 
bones (Fig 9) However, he had no functional 



Fig 9 Case 3 There was a marked curvature of 
the bones of both forearms with exostoses at the lower 
ends of both ulnar bones 



disturbances in any of his ex-trenubes and de- 
sired no professional care 


CONCLUSION AND SUMMARY 

1 Dyschondroplasia is an hereditary and 
fanuhal disturbance in the growth of car- 
tilaginous bone tissue, most marked at the 
diaphyso-epiphyseal junction of the long bones 

2 A review of the literature disclosed much 
djscu^ion, but the majonty agreed that dys- 
chondroplasia, or Olher s disease, is a form of 
and synonymous with multiple cartilaginous 
exostosis and diaphyseal aclasis 

3 The characteristic symptoms and roent- 
genologic findings of this condition are de- 
scribed 

4 Three cases, mth complete roentgen 

studies, are presented ® 

5 Evidenc^ of malignant transformation 
or tendency in dyschondroplasia is rare 

indicated m 

marked deformities and impaired function 
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Fig 7 Case 2 Small exostoses were found 
about the upper ends of both tibite and fibulEe, and 
there was fusion of the lower ends of these long 
bones 


Several cases of mabgnancy have recentlj 
been reported by Stout (11), and also, m the 
Mayo Chmc Reports of 1930 are reports of 
several recurrences following surgery 

REPORT OF CASES 

Case 1 A well developed white girl, 19 
years of age, complained of lumpy masses on 
her left leg This leg appeared thicker than 
the opposite one, and marred her personal 
appearance, otherwise it did not disturb her 
At the age of S years, she had noticed a swell- 
ing on her left shoulder and one on her nght 
wnst Two years later another swelling ap- 
peared on the calf of her left leg and at this 
time grew quite large, so that it began to wony 
her Her past and developmental histones 
are negatn e On physical e\ammation, she 
showed normal intelligence, was 5 feet 2 inches 
in height, and weighed 120 pounds Her heart 
and lungs rexealed no pathologic findings 
Laboratorj' e^mmation of the unne and 



Fig 8 Case 3 A long bonj protuberance 
was found on the medial surface of the diaphj'sis 
of the nght tibia 


blood showed normal findings Her blood 
Wassermann and Kahn reactions were nega- 
tive There was a hard, rough, and bon} 
tumor, the size of an orange, protruding from 
the postero-medial surface of the left leg 
just below the knee The left leg appeared 
larger than the nght one but was not shorter 
(Fig 1) There were smaller protuberances on 
either side of the lower ends of both femora 
(Fig 2), but larger on the left side Small 





Fig 4 Packed for transportation but with cover 
removed 


; r 







FiE 5 Showing corer and shelf which rests on 
transformer mth felt-padded holders to keep tube- 
head timer etc from mbrating 


Fig 7 Details of mountmg tube-head Stud on 
head passes through the horizontal arm and screws 
into especially made plug, one side of line (grounded 
side) entermg through the casmg, and the other side 
through spring-plunger m plug 


lugh tension lines, enables the tube-head to 
be placed close to the fihn and, m some meas- 
ure, makes up for the lack of high power 

It is a great source of pleasure to know that 
^ longer have to see films bemg made 

with high tension Imes weatung m and out of 
an entanglement of orthopedic apparatus 

105 Rutledge Ave 
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A NEW IDEA FOR PORTABLE RADIO- 
GRAPHIC MACHINE' 

By ROBERT B TAFT, MD.BS.FACR, 
Charleston, S C 

Portable radtographtc work has never been 
very popular -mli most roentgenologists, but 
m certam cases it makes the radiographic 
examination accessible to the patient who 
would otherwise have to do without it Light- 
ness, simphaty, and ease of operahon con- 
tribute greatly to the success of the work 

A dental machme, which is found in man}"- 
of the better equipped radiologic departments, 
with certam adaptations, makes an ideal low- 
powered portable I have attempted to show 
m this paper that these adaptations can be 
easily arranged without, m any way, distracting 
from the usefulness of the machine m its in- 
tended use While I would not recommend it 
for general radiography, still, when operated by 
a sl^ed techmcian, it is quite capable of mak- 
mg good films of any parts of the body except 
the abdomen * 

First of all, the lead wires must be connected 
to the plugs as shown m Figure 6, and if three 
different kinds of plugs are used, there is no 
possibihty of the wrong connections bemg 
made when the machme is set up The method 
of attaching the tube-head to the new stand 
is shown m Figure 7 Heaxw springs m the 

'Read before the Radiological Society of North 
America at the Eighteenth Annual Meetmg at Atlan- 
tic City, No\ 28-Dec.l, 1932 

5 The niustrabons show the method of arranging the 
carrying-case with the tube stand attached However, 
no exact dimensions or instructions are giien 


vertical part of the stand partlj counterbalance 
the weight of the tube-head There is no need 
to ground the machme, when used as a port- 



Fig 1 The dental machine 



Fig 2 Machine arranged as a self-contained 
portable 


able, unless it comes m contact with the patient, 
and only then as a precautionarj'' measure, as 
there is ordmanly no potential on it 

Only one difficulty was expenenced m this 
conversion and that came about from the fact 
that the cover of the timer was grounded to one 
side of the circuiL This, of course, gate a 
half-and-half chance of connecting one side of 
the 110-volt line to the band of the technician 
To ehmmate this unpleasant feature, it is 
necessary to remoxe this connection from the 
inside of the timer The small focal spot of 
this tube, along with the total absence of the 
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vras not visualized below the level of the 
seventh dorsal vertebra No banum entered 
the stomach 

Roentgenographic examination of the chest 
revealed extensive mvolvement of both lungs 
by mfiltration, and areas of consolidation 


The bronchioles of the middle and lower 
lobes were visualized by the banum from the 
fistula with the esophagus (Figs 3 and 4) 
Diagnosis — Caranoma of the esophagus, 
with rupture into the bronchi, pulmonary 
abscess 
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MALIGNANCY OF THE ESOPHAGUS, 
WITH BRONCHIAL FISTULA 

CASE REPORTS 

By WILLIAM E ALLEN, Jr,, ALD , St Louti 

From the Departments of Radiology , City Hospital 
No 2 and St Marj s Infimiary 

Erosion of the trachea or a bronchus, tnth 
the formation of a fistulous tract, is not 
common, however, it occurred m the two 
cases herem reported The picture is char- 
acteristic and, once seen, can hardly be mis- 
mterpreted The ingested barium mutture 
(banum mixture is spoken of because these 
fistulas were discovered durmg the course of a 
routme gastro-mtestmal examination) is seen 
to leave the esopliagus at the pomt of com- 
munication and to enter the trachea or a 
bronchus A severe dyspneic and coughing 
attack follows immediatdy The banum is 
seen m the bronchi both fluoroscopicaUy and 
on the plates Of course, m the presence of a 
known esophagobronchial fistula, the condi- 
tion IS best studied by means of iodized oil 

Case I Colored male, aged 49, was ad- 
mitted on Sept 25, 1931, complammg of m- 
abihty to swallow without vomitmg The 
family history was negative He admitted 
pleunsy, syphihs, and several attacks of 
neissenan infection, having received intensive 
treatment for the latter two conditions Al- 
though the patient attributed his present ill- 
ness to his having swallowed a fish bone four 
weeks prior to his admission, he admitted 
haMng been treated at another hospital for 
six months m 1929 and agam for several weeks 
durmg 1931 for pams m the epigastrium 
which migrated to the right hypochondrium 
For the past few months he had gradually lost 
weight and had suffered with anorexia and 
gastric upsets Violent attacks of emesis 
accompamed by expectoration of blood, pus, 
and mucus had followed every attempt to 
swallow, even water, for six daj^ before he 
sought hospitalization 

Ph}^ical examination revealed a markedly 
emanated adult male lying imcomfortably 
m left lateral decubitus There was shght 
anemia of the mucous membrane Vocal 
fremitus was increased over the lower chest 
The breath sounds were harshly bronchial in 
character and whispermg pectoriloquy was 
heard over the left lower lobe 

There were no tender areas or palpable 
masses in the abdomen, but there was an 
exquisitely tender spot m the back, at the 
level of the twelfth thoracic I'crtebra The 
cemcal, axiUaiy, mgmnal, and epitrochlear 
lymph nodes were enlarged There was 
extreme clubbmg of all fingers 


The Wassermann reaction was 2+, blood 
pressme 128/92, red blood count, 3,200,000, 
white blood count, 6,100, coagulation time’ 
4 5 mmutes, hemoglobm, 60 per cent, nn- 
nal3^is disclosed nothmg of significance 

A roentgenogram of the chest revealed a 
marked mcrease m the penbronchial markings 
of both lungs, extendmg well into the pe- 
npheiy and assummg somewhat of a honej'- 
comb formation, a condition which appeared 
highly suggestive of bronchiectasis A banmn 
meal was administered and the patient ex- 
ammed under the fluoroscope There was 
complete obstruction of the esophagus at 
the level of the eighth dorsal vertebra, a 
fiistula extended between the esophagus and 
the left bronchus, and that portion of the 
esophagus immediately above tlie obstruction 
was serrated and of a conical shape (Figs 1 
and 2) 

Dtagiwsts — Carcmoma of the esophagus, 
with esophagobronchial fistula 

After an attempt to strengthen the patient 
by means of intravenous, subcutaneous, and 
rectal nounshment, a gastrostomy was per- 
formed m an effort to prolong life The patient 
survived the operation by only 12 hours 
Unfortunately an autopsy was not obtamed 

Case 2 Colored male, aged S4, was ad- 
mitted on March 31, 1931, complammg of 
persistent vomiting and gastnc pain There 
was nothing of significance in his past or family 
history For the previous two years, the 
patient had complamed of gastnc disturbances 
and loss of weight One month before his ad- 
mission, he began to suffer with severe attacks 
of emesis and gastnc pain, the attacks oc- 
curring about two hours after each meal 
For the past week these attacks had been con- 
tmuous and the v'omitus contained large 
amounts of blood 

Ph)^ical exammation revealed a very sick, 
markedly emaciated, adult male, lying m 
weak, dorsal decubitus His tongue was 
heavily coated and his breath foul Fine 
crepitant riles over both lungs and a fnction 
rub over the left base were elicited The 
heart was shghtly enlarged to the left No 
distention or palpable masses were noted m 
the abdomen, but there was marked rigidity 
and tenderness in the epigastrium The ba^ 
and extremities were negativ'e except for the 
previously mentioned emaciation 

The blood pressure was 150/80, white 
blood count, 10,500, hemoglobin, 70 per cent, 
no abnormal urinary fiudmgs 

Roentgenographic and roentgcnoscopic ex- 
amination of the gastro-mtestmal tract re- 
vealed a fistula of the esophagus witli the 
bronclu, through which the banum entered 
the middle and lower lobes The esophagus 
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CONCLUSIONS 

1 A foreign body which does not com- 
pletely obstruct a bronchus may be present for 
a long tune without producing symptoms 

2 A foreign body can be coughed up bj’’ the 
patient and re-inhaled 

3 Foreign bodies can change tlieir position 
ui the lungs 

7854 S Ashland Ave 


CAVERNOUS HEMANGIOMA OF THE 
LEG' 

By VTLLIAM H TELLER, M D . LEON SOLIS- 

COHEN, M D , atid SAMUEL LEVINE, M D , 
Philadelphia 

The reason for reporting this case is its 
relative mfrequency and the puzzling roent- 
genologic aspects as to whether the tumor mass, 
as observed on the film , sprang from the peri- 
osteal bone layer or secondanly mvolved bone 

The patient was a white female, aged 63 
years To use her own words, the growth be- 
gan 22 years ago, as a “small hole in the left 
leg, which alternately would heal over and 
break down agam ’’ Ten years ago it began 
to grow and amputation of the hmb was 
advised, but refused It has grown steadily 
larger, and the leg is painful when the patient 
IS wahnng The tumor bleeds readdy and on 
one occasion there was a distinct hemorrhage 
Otherwise, the previous history of the patient 
lias no bearmg Spmal and blood Wasser- 
manns are negative Complete blood count is 
normal. 

There is a large tumor mass (Figs 1 and 2), 
ulceratmg and cirsoid m type, spnngmg from 
the soft tissue of the left leg on the antenor 
aspect The tibialis antenor is the muscle 
involved 

Rndtographtc Appearance — ^There is a large 
nodular, cirsoid oval tumor mass m the 
antenor aspect of the lower third of the left 
lag, which extends postenorly mto the interos- 
seous space There are two or three small bone 
spicules lying at right-angles to the shaft of 
the tibia and penetrating the growth The 
penosteum is proliferated and elevated along 
the antenor aspect of the tibia, and the cortex 
IS thickened There is no mvasion of the 
medullary canal nor any breaking down of 
the cortex of the tibia There is sclerosis of the 
cortex in the region of the head of the tibia 
along the inner aspect of tlie head and neck 
The fibula shows defimte penosteal reaction 
and proliferation along both borders of the 

1 Reported from the service of William H Teller, 
M D , Jewish Hospital Philadelphia 



Fig 1 Specimen, showing relative size 


shaft There is decalcification of the shaft 
of the fibula In the neck of the fibula is a 
small circular area of bone rarefaction, with a 
calcific border suggestmg an old healed cyst 
We thought that a tumor ansmg from the 
bone was definitely excluded and that a pen- 
osteal origm of the tumor, a simple fibroma, or 
one undergomg sarcomatous change, was the 
most hkely diagnosis The appearance of the 
mass definitely excluded syphilis and osteo- 
genic sarcoma As m this case, the diagnosis 
IS seldom made before operation 

Operation — Usmg a tourniquet above the 
tumor, the entire growth was removed by 
Dr Teller Moderate hemorrhage was en- 
countered The imderlying penosteum was 
removed with the growth 

Macroscopy — The specimen consists of a 
segment of tissue measunng 9 5 X 7 5 X3 
centimeters Superficially it is a cauliflower 
growth — an ulceratmg, fungating, irregularly 
shaped mass havnng an elhptical edge On 
cross-section several hemorrhagic cybt-hke 
spaces are noted, the edges of these areas bemg 
mdurated and necrotic Grossly, the tumor 
was an mtegral part of the tibiahs anterior 
muscle, bemg attached to the penosteum of the 
tibia A small spicule of bone projected from 
the tibia mto the substance of the growth 
The tumor is permeated throughout by van- 
ously shaped and sized cavities fiUed with either 
hemorrhagic or slate colored semi-gelatmous 
matenal A portion of the penosteum and 
the underlying bone is also present, the former 
considerably hjqiertrophied and thickened 
No bone mvolvement by the tumor is seen 
Microscopy — A. section of tissue is lined by 
squamous stratified epithehum, sharply out- 
hned The subepithehal layers show areas 
composed of numerous capillaries Some of 
e spa<^ are sponge-hke m appearance, 
while other vascular spaces are sacculated, 
and some of the blood channels mtercommum- 
cate Considerable necrosis is present, and 
secondary infection Many polymorpho- 
plasmacytes are noted, together 
with old hemorrhagic extravasation and blood 
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The patient rapidly grew weaker and died 
on the fourth day after admission 

At autopsy the lungs were found to be 
covered with a heary black deposit and, upon 
section, exhibited the previously aspirated 
banum sulphate The bronchial glands were 
enlarged to the size of a hickory nut and 
showed a dark bluish color upon section 
Just at the bifurcation of the trachea, the 
esophagus consisted of a hard, nodular, partly 
eroded mass about the size of the fist. On 
sphttmg this mass, a false tract leading mto 
the left bronchial tube was revealed The 
esophagus for about two inches, evtendmg 
between the area of mvolvementand the cardiac 
end of the stomach, was free of pathologj'- 
The stomach was dilated and the walls were 
very thm At the cardiac end, on the posterior 
wall, there was a cup-shaped depression, the 
size of a quarter-dollar, with elevated borders 
The tissues around the depression were m- 
filtrated with nodular growls After micro- 
scopic study of a section taken from the m- 
volved area of the esophagus and trachea, 
the pathologist, Dr C W Scherry, reported a 
small round-cell saicoma 

AN UNUSUAL CASE OF FOREIGN 
BODY IN THE BRONCHI 

By H E KIMBLE. M D , Chtcago 

A white boy, 7 years of age, was brought into 
the office, complammg of pam m his abdomen 


The father stated that four weeks prcviousU 
the child choked on a whistle His mother 
became frightened and pushed her finger down 
the child's throat, after which he appeared to 
be all right No more was thought about the 
whistle until the child began to complam of 
cramps m his lower abdomen Dunng all this 
time the boy had been well with the exception of 
an occasioi^ harsh dry cough Fear that the 
whistle caused the child’s distress impelled the 
parent to brmg him m for examination 

No defimte findings were elicited on physical 
examination 

Fluoroscopic examination of the abdomen 
was negatixe, in the chest, however, a foreign 
body was obsen^ed in the supenor branch of 
the right bronchus (Fig 1) 

Bronchoscopic examination was adnsed and 
made later in the day No foreign body was 
found, though, on fluoroscopic examination, it 
was seen m the same position The following 
morning an x-ray plate was made of the 
patient’s chest, rex’e^ing the foreign body in 
the inferior branch of the left mam bronchus 
(Fig 2) The hospital nurse reported that 
the patient had had one or two sex ere coughing 
spells dunng the night 

On subsequent bronchoscopic examination 
the foreign body xvas easily located but was 
remox'ed only after repeated attempts It 
prox ed to be a tin reed about 0 S cm X 2 cm , 
out of a toy whistle The child made an un- 
ex'entful recovery 
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CONCLUSIONS 

1 A foreign body which does not com- 
pletely obstruct a bronchus may be present for 
a long tune without produang symptoms 

2 A foreign body can be coughed up by the 
patient and re-inhaled 

3 Foreign bodies can change their position 
in the lungs 
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CAVERNOUS HEMANGIOMA OF THE 
LEGi 

By WILLIAM H TELLER, M D , LEON SOLIS- 
COHEN. M D , and SAMUEL LEVINE, M D , 
Phttadelphia 

The reason for reporting this case is its 
relative infrequency and the puzzling roent- 
genologic aspects as to whether the tumor mass, 
as observed on the film, sprang from the pen- 
osteal bone layer or secondanly involved bone 
The patient was a white female, aged 63 
years To use her own words, the gro\^ be- 
gan 22 years ago, as a ‘‘small hole m the left 
leg, which alternately would heal over and 
break down agam " Ten years ago it began 
to grow and amputation of the limb was 
ad\nsed, but refused It has gro%'m steadily 
larger, and the leg is painful when the patient 
is walking The tumor bleeds readily and on 
one occasion there was a distinct hemorrhage 
Otherwise, the previous history of the patient 
has no bearmg Spmal and blood Wasser- 
manns are negative Complete blood count is 
normal 

There is a large tumor mass (Figs 1 and 2), 
ulcerating and cirsoid ra type, spnnging from 
the soft tissue of the left leg on the anterior 
aspect The tibialis antenor is the muscle 
involved 

Radiographic Appearance — ^There is a large 
nodular, cirsoid oval tumor mass m the 
anterior aspect of the lower third of the left 
leg, which extends posteriorly into the mteros- 
seous space There are two or three small bone 
spicules lying at right-angles to the shaft of 
the tibia and penetratmg the growth The 
periosteum is proliferated and elevated along 
the antenor aspect of the tibia, and the cortex 
IS thickened There is no invasion of the 
medullary canal nor any breaking down of 
the cortex of the tibia There is sclerosis of the 
cortex m the region of the head of the tibia 
along the inner aspect of the head and neck 
The fibula shows definite penosteal reaction 
and proliferation along both borders of the 

1 Reported from the stmce of WTlliam H Teller, 
M D , Jewish Hospital Philadelphia 



Fig 1 Specimen, showing relative size 


shaft There is decalafication of the shaft 
of the fibula In the neck of the fibula is a 
small circular area of bone rarefaction, with a 
calafic border suggestmg an old healed cyst 
We thought that a tumor arising from the 
bone was definitely excluded and that a pen- 
osteal ongm of the tumor, a simple fibroma, or 
one undergomg sarcomatous change, was the 
most hkely diagnosis The appearance of the 
mass definitely excluded syphilis and osteo- 
genic sarcoma As m this case, the diagnosis 
IS seldom made before operation 

Operation — Using a tourniquet above the 
tumor, the entire growth was removed by 
Dr Teller Moderate hemorrhage was en- 
countered The underlying penostenm was 
removed with the growth 

Macroscopy — The specimen consists of a 
segment of tissue measunng 9 5 X 75 X3 
centimeters Superficially it is a cauliflower 
growth — an ulceratmg, fungatmg, irregularly 
shaped mass having an elliptical edgq On 
cross-section several hemorrhagic cj^-hke 
spaces are noted, the edges of these areas being 
indurated and necrotic Grossly, the tumor 
was an mtegral part of the tibialis antenor 
muscle, bemg attached to the penostenm of the 
tibia A small spicule of bone projected from 
the tibia into the substance of the growth 
The tumor is permeated throughout by van- 
ously shaped and sized cavities filled with either 
hemorrhagic or slate colored semi-gelatinous 
matenal A portion of the penostenm and 
the underlying bone is also present, the former 
considerably hypertrophied and thickened 
No bone mvolvement by the tumor is seen 
Microscopy — ^A section of tissue is lined by 
squamous stratified epithelium, sharply out- 
Imed The subepithelial layers show areas 
composed of numerous capiUanes Some of 
tl^ spaces are sponge-hke m appearance, 
while other vascular spaces are sacculated, 
and some of the blood channels intercommuni- 
cate Considerable necrosis is present, and 
secondaiy infection Many polymorpho- 
nudears and plasmacytes are noted, together 
with old hemorrhagic extravasation and blood 
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Ftg 2 Gross appearance of the lesion 


pigment There is considerable fibrosis noted 
throughout. Some sections of the tumor pre- 
sent rapid cellular proliferation, some of the 
mdimdual cells bemg spmdle-shaped, though 
they do not show h 3 'perchromatism Certam 
fields show widespread areas of muscle tmder- 
gomg Zenker’s degeneration In longitudmal 
section, the muscle fibers ha\’e lost their 
stnations, while in cross-section, nothing is 
left of muscle fibers but the sarcolemma and 
the nuclei, so that thej’^ simulate giant cells 
Numerous cavernous spaces and capillanes 
ha%e worked their waj' into the muscle, some 



Fig 3 Roentgenograms of caiemous heman- 
gioma of muscle Obsen'e soft-tumor shadow 
spicule of bony attachment, and penosteal reac- 
tion of tibia and fibula 


of the latter showmg proliferatit e change, and 
clusters of foam cells are occasional!)" not^ 
Dtscusswn — In a recent article H R Jen- 
kms and P A Delaney retnewed 255 cases of 
bemgn angiomatous tumors of muscle, and re- 
ported one additional case W'’e are reporting 
the two hundred fifty-seventh case m the 
literature because of some unusual and un- 
common clinical and radiographic features 
No histor}' of trauma was elicited in this 
case It began in the fourth decade although 
the patient is now in the sixth In addition 
to various theones of ongin, all of which arc 
speculatne or theoretical, Jenkins and De- 
laney feel that a congenita! factor plays an 
important etiologic rdle 

There are three t}"pes of hemangioma 
a diffuse Ij'pe, a partially circumscnbed type, 
and a circumscnbed type Our case was dif- 
fuse, adherent to the pcnosteum, the orerhing 
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skm was necrotic, and the whole mass had a 
foul odor 

Out of the 256 previously reported cases, m 
39 a leg was involved The size vanes from 
that of a bean to that of a child’s head Ul- 
cerated and necrotic skm is rare, over 50 per 
cent showmg normal skm and the rest are 
vanously discolored * 

DtagnosHc Point — Of these tumors, 79 
per cent appear durmg the first twenty years 
and 94 per cent dunng the first thirty years 
Fortj’^-two per cent of them are located m 
the lower extremities 

The tumor mass is usually painless at first, 
but pam occurs m about 58 per cent dunng 
the course of the disease 

Some functional impairment or deformity 
occurs m about a fourth of the cases 
When blood is aspuated m an exploratory 
puncture of the tumor, it is of considerable 
importance m establishing a correct diagnosis 
X-ray exammation may help m makmg the 
diagnosis, particularly if phlebohths are found 
With regard to the x-ray findings, it is note- 
worthy of comment that m two cases only 
has a soft tissue shadow been cast by the 
tumor Because of the size and the suspiaon 
of mahgnant degeneration, irradiation therapy 
(1,800 r) was given to the tumor site without 
any change bemg observable 
Differential Diagnosis — The most common 
pre-operative diagnoses have been hpoma, 
neuroma, neurofibroma or fibroma, sarcoma, 
and dermoid cyst Our diagnosis was fibroma 
or fibroma undergoing sarcomatous degenera- 
tion 

Prognosis — ^No report of mortahty foUowmg 
or previous to operation has been found 
Recurrence was reported 15 times, mostly after 
mcomplete excision 

SUMMARY 

A case of bemgn angiomatous tumor of the 
leg is reported, with a roentgen summary 
The etiology of the type of tumor is still un- 
known, though observers believe that both a 
congemtal and a traumatic factor are of im- 
portance The correct diagnosis is seldom 
made before operation, but phlebohths on the 
x-ray film are significant Other diagnosbc 
signs are periosteal reaction m the bones of the 
part m which the tumor anses, demmeraliza- 
tion of the bones, increase or decrease of surface 
temperature, evidence of interference of cir- 
culation, presence of a slow-growmg mass in- 
volvmg muscle, and aspiration of blood from 
the tumor 

* For a complete analj-sis of cases reported the reader 
IS referred to Surgerj, G>iiecology and Obstetrics, 
October, 1932 


W^e are deahng here with a cavernous muscle 
hemangioma In spite of the chromcity of the 
tumor, we are mchned to beheve that this 
neoplasm will recur locally or show evidence 
of metastasis m the future This conclusion 
is drawn from the fact that cellular prolifera- 
tion IS very active 


lODISM FOLLOWING ORAL ADMINIS- 
TRATION OF GALL-BLADDER DYES 

By 3B3:NNETH S DAVIS, M D , oiuf S GORDON 
ROSS, M D , Los Angeles, Calif 

From the X-ray Laboratory St. Vincent’s Hospital 

Dunng the earher penod of the develop- 
ment of cholec 3 rstography, reactions were fre- 
quent and occasionally of an alarming nature 
However, smce the introduction of tetra- 
lodophenolphthalem and especially phenol- 
tetrmodophthalem it is seldom that one en- 
counters a reaction of senous consequence 

Graham, Cole, Gopher, and Moore report 
that m 85 per cent of their cases there is httle 
or no reaction to the intravenous admimstra- 
tion of gall-bladder dyes Mild reactions 
reported m the hterature foUowmg mtravenous 
gall-bladder dyes consist of vertigo, headache, 
backache, nausea, weakness, and urticaria 
Among the more severe reactions are mcluded 
the foUowmg severe nausea, vormtmg, chills, 
circulatory depression, fever, and severe ab- 
dommal cramps FoUowmg the oral adrmn- 
istration, the usual reactions encountered are 
nausea, vomitmg, diarrhea, and abdommal 
cramps The factors mfluencmg reaction are 
first, the freshness of the preparation, second, 
the susceptibihty of the patient, and third, the 
amount of the dye substance given 

The contra-mdications to cholecystography 
generaUy mentioned m the hterature are 
cardiac decompensation and jaimdice, espe- 
aaUy if the latter is due to acute hver infection 
or to common duct obstruction It has also 
been observed that patients with an abnormaUy 
high or low blood pressure are more susceptible 
to reaction than patients with blood pressure 
near the normal hmits Graham and Cole 
state that threatened uremia is a contra- 
mdicafaon to cholecystography In a survey 
of the hteratm-e we were unable to find any 
recorded cases of lodism foUowmg the use of 
gaU-bladder dyes 

CASE REPORT 

A male patient, 57 years of age, was re- 
ferred to the x-ray laboratory at St Vincent’s 
Hospital on Oct 22, 1932, for a gaU-bladder dye 
study He had been complainmg for the past 
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Fig 2 Gross appearance of the lesion 


pigment There is considerable fibrosis noted 
throughout Some sections of the tumor pre- 
sent rapid cellular proliferation, some of the 
individual cells bemg spmdle-shaped, though 
they do not show h 3 ’perchromatism Certam 
fields show widespread areas of muscle under- 
going Zenker’s degeneration In longitudinal 
section, the musde fibers have lost their 
stnations, while in cross-section, nothmg is 
left of muscle fibers but the sarcolemma and 
the nuclei, so that the}’- simulate giant cells 
Numerous cavernous spaces and capiUanes 
have worked their way into the muscle, some 



Fig 3 Roentgenograms of caiernous heman 
gioma of nmsde Obsenv soft-tumor shadoii, 
spicule of bony attachment, and periosteal reac- 
tion of tibia and fibula 


of the latter showing proliferative change, and 
clusters of foam cells are occasionally noted 
Discussion — In a recent article H R Jen- 
kins and P A Delaney renen-ed 255 cases of 
benign angiomatous tumors of muscle, and re- 
ported one additional case We are reporting 
the two hundred fifty-seventh case in the 
hterature because of some unusual and un- 
common climcal and radiographic features 
No history of trauma was elicited in this 
case It began in the fourth decade although 
the patient is now in the sixth In addition 
to x'anous theones of ongin, all of which are 
speculative or theoretical, Jenkms and De- 
laney feel that a congenital factor pla}s an 
important etiologic rdle 

There are three tj’pcs of hemangioma 
a diffuse t}’pe, a partially circumsenbed t}pe, 
and a circumsenbed type Our case was dif- 
fuse, adherent to the penosteum, the oscrlying 
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herpes zoster, which cleared up as far as the 
eruption was concerned but at the time of 
examination he had a feeling of tightness of 
the skm, could not raise the eyebrow, and had 
been having constant neuralgia that was not 


again given 148 r, which relieved the pain and 
checked the eruption However, m ten days 
he returned with pain and herpes showing 
on the buccal membrane Again the pam and 
eruption subsided, but he was left with a 



Fig 1 Roentgenogram shovnng forearm with foreign body (knife blade) 
(See page 374 ) 


rebel ed by analgesics He was given 14S r 
over the (iassenan ganghon at intervals of ten 
days, and after the third dose had completely 
recovered 

Case 2 This most interesting case was that 
of a man, aged 70, who was referred on account 
of excruciating pain over the distribution of the 
fifth cranial nen e, with herpes zoster m front 
of and below the ear He was given 148 r, 
following which therapy he was comfortable 
for ten days and the eruption disappeared 
There was a recurrence of pain, with herpes 
in the aural canal and on the dnim He was 


paralysis of the left side of the face and an 
internal squint These conditions disappeared 
m a few weeks and by the seventieth day re- 
cover}’^ was complete 

The ages of tiie cases in the senes reported 
were from 5 to 82 years Males constituted 
90 per cent Half of the cases were due to 
inflammation of the thoracic posterior root 
ganghon, 10 per cent were cervical, 13 per 
cent lumbar, 10 per cent sciatic, and 17 per 
cent cranial Onset was quite evenly dis- 
tnbuted throughout the year In treating, 
90 per cent received only one dose of v-rays. 
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five years of constant stomach trouble which 
came on particularly after taking fned foods, 
fats, nch food, onion, cabbage, etc His 
chief complaint was distention and gas, there 
was very little belchmg or nausea, and no 
vomitmg Bowels were constipated, stools 
were unusually hght and at times day-colored 
A pre\nous gastro-intestmal examination had 
faded to reveal evidence of intrinsic orgamc 
mvolvement of the gastro-mtestmal tract 
Patient was not jaundiced He was gnen a 
prescription for a one-ounce bottle of a well- 
known brand of gall-bladder dye emulsion 
Following directions, he had a fat-free er^emng 
meal and at 7 pm took the contents of the 
bottle in four ounces of Welch’s Grape Juice 
Three and one-half hours after taking the 
emulsion, the patient became very appre- 
hensive when he expenenced difficulty in 
breathing and pain m the back of the head He 
devdoped a burmng sensabon m the mouth 
and throat as though he had swallowed red 
pepper The tongue was so enlarged that 
it filled the mouth, makiiig speech and swallow- 
ing impossible The lips were swollen and the 
adenbous alveolar processes were ten tunes 
their normal size The submaxiUarv glands 
were swollen to the size of a small hen’s egg 
and, by 3 A M , were very tender The parobds 
were enlarged, reserablmg a bad case of mumps 
There was marked puffiness around the eyes 
and severe ocapital headache Saht'ation 
was marked and very annoymg, due to the 
loss of funcbon of the tongue and lips The 
sahvary glands remamed swollen for several 
days) Subsequent exaimnation revealed no 
constitutional condibon or metabohc de- 
ficiency to account for this reacbon The 
blood and urme were normal lodism m this 
case was manifest only m the sahvary glands 
and buccal contents There was no skin 
manifestabon seen dunng the illness 

Correspondence with the Company manu- 
facturing the dye shows that it was made on 
Sept 14, 1931, over one year pnor to its use 
The pabent stated that he had had a gall- 
bladder dye study made three years before, 
without marked reacbon 

Comme 7 t( —The most commonly reported 
symptoms of lodism are the skin eruptions 
and varymg degrees of catarrhal inwilvement 
m the respiratory tract, with severe gastro- 
intesbnal disturbances as a frequent ac- 
companiment Solubons and compounds con- 
taimng large percentages of lodme are used 
extensivel}’’ in therapeutics or as opaque sub- 
stances for radiography of the cerebral and 
spinal spaces, gall bladder, unnary tract, 
uterus and tubes, sinuses, and bronchi Such 
preparabons are potenbal sources of lodism 
Firtli r 6 ports 3 c3Sc of io<iisin following the 


introduction of 30 c c of chlonodized peanut 
ou (a small porbon of which was sn allowed) 
into his bronchi His symptoms were stnk- 
ingly' similar to those obsen'ed m our case 
lodism following the use of gall-bladder dye 
may be expenenced unless great care is ob- 
sen ed m its admimstrabon and a stnctlv fresh 
preparation used Had our pabent been gi\ en 
the dj'e substance intravenously , the reacbon 
would undoubtedly' haie been more seiere 
and might have resulted fatally 


SrXTY-TWO CASES OF HERPES ZOSTER 
SUCCESSFULLY TREATED WITH 
X-RAYS‘ 

By JOHN M KEICHLINE, AID Huntingdon 
Pennsylvania 

It is now safe to regard the peculiar eruption 
of herpes zoster as being m e\ery' case the 
trophic expression of inflammation of the corre- 
spondmg ganglion of the postenor root, whether 
spinal or cranial Etiology of the iffiopathic 
form IS not known, but Teague and Good- 
pasture’s hypothesis of the modus operandi 
IS as good as any, and the toxic, secondary, 
and infectious causes as seen m gout, adjacent 
organic disease, and meningitis are known to 
all clmicians 

Herpes zoster has been treated nith x- 
rayrs as a dermatitis, with about the same de- 
gree of success as attends upon other therapy — 
supierficial and symptomabc treatment max 
amehorate but xvrll not abort or shorten the 
course of an inflammation of a postenor root 
ganghon 

Among the first cases treated were members 
of our hospital staff Our internist sought 
rehef from severe pam m his nght chest and 
upon exammabon, we found he had the first 
bouquet of herpes zoster o\er the sensorv 
fibers He was given 14S r through 3 mm 
alummum at a 30-cm distance over the enip- 
bon and to the correspondmg root ganghon 
In a few hours the pain was relieved and the 
next morning he reported that only a shght 
trace of the onginal eruption could be seen 
and no new bouquets had formed All patients 
seen m the early stage responded m like 
manner, except S per cent, who were given a 
second dose the following day' for pam 

Of the cases seen, 2 per cent were post- 
paralybc The foUowmg cases will illustrate 
the results 

Case 1 Male, aged S2, was referred on 
account of pain in the left forehead and side 
of the face Four weeks prcx'ioush' he had had 

' Read before the Amencan Congress of Radiology, 
at Chicago, Sept 25-30 1933 
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THE EVOLUTION OF THE ROENTGEN CRITERIA IN ADULT 
PULMONARY TUBERCULOSIS 


From time to time, m our onward march of 
progress m roentgenology, it behooves us to 
stop to consider bnefly the steps we have taken 
to arrive at our present state of knowledge 
Some of these steps are due to improvements 
in mechanical eqmpment and in teclmic, but 
many are the result of pamstakmg experimental 
and chmcal studies by the early workers In 
the early day of roentgenology, observations 
were made m pulmonary tuberculosis despite 
the techmcal difficulties involved 

In the earhest reports on chest exarmnations 
the fluoroscope occupied the preeminent posi- 
tion, probably because of the techmcal diffi- 
culty m producmg a diagnostic plate On Oct. 
1, 1896, in the “Boston Medical and Surgical 
Journal,” Franas H Wilhams^ reported as 
follows “I have examined about forty cases 
of pulmonary tuberculosis, and find not only 
that the fluoroscope is of value m dete rminin g 
the extent of the disease, but also sometimes 
reveals its location where and when it would 
otherwise have been unsuspected ” In 1903 
the same author states that, “While the x-ray 
photographs show clearly that the lungs are 
denser than normal when the disease has passed 
the very earhest stage, thus far I have been 
able to detect an abnormal condition of the 
lungs m early tuberculosis better by means of 
the fluorescent screen than by means of the 
photograph The screen is a readier and more 
certain test ” 

The prmcipal fluoroscopic findmgs which he 
recorded were a dark shadow due to increased 
density, and a restriction of the diaphragm on 
the affected side, usually in the lower part of 
its excursion 

The radiographic part of the exammation 
was faahtated by the work of Hulst,- who, 
m 1902, produced the first lung roentgeno- 
grams made m America in one second without 
the aid of mtensifymg screens As the tech- 
nical difficulties in radiography were gradually 

' F H Wilhains The Roentgen Rays m Mediane 
and Surgery Third edition Macmillan, New York 
1903 

- H Hulst Trans Am Roent Ray Soc., 1903 


solved the fluoroscope lost its preenunent posi- 
tion and as early as 1906 Pfahler’ warned of 
the danger of fluoroscopy He also felt that 
it was inaccurate and not necessaiy^ 

From this time on, the search for positive 
radiographic evidence of tuberculosis occupied 
the center of the stage Much was wntten 
and many roentgen signs were descnbed, but 
it remained for Cole^ to insist upon the visuah- 
zation of the tubercle, or conglomerate tubercle, 
as the earhest positive manifestation of pulmo- 
nary tuberculosis He states that these earhest 
changes are the intermediate sized tubercles, 
the smallest ones that are clearly discernible 
to the naked eye on cross-section of the lung 
"It IS on these tubercles that the positive diag- 
nosis of incipient pulmonary tuberculosis by 
the x-rays depends ” 

Dunham,® m 1916, descnbed fan-shaped 
densities m the lung near the pleura He 
stated that they were due to masses of tubercles 
and took their shape from the anatomy of the 
portion of the lung involved and not from the 
shape of the tubercles This is essentially an 
area of lobular pneumoma due to an early 
infection of one or more lobules Exudation 
accompanymg the infection produces most of 
the hazy shadow seen in early lesions The 
work of Cole and Dunham has been provoca- 
tive of much cntical discussion, but their work 
remains to-day as two of the gmde posts that 
direct our course m the diagnosis of pulmonary 
tuberculosis 

The roentgenologic diagnosis of the adult 
form of pulmonary tuberculosis rests upon the 
visualization of conglomerate tubercles, the 
accompanying exudate, fibrosis, and calafica- 
tion, dependmg upon the stage and activity 
of the lesion at the time seen It may not be 
possible to visuahze the conglomerate tubercle 
because of surroundmg exudate, but when seen 
m the subapical area it is a very positive aid 
m diagnosis In a sensitized person, exudation 
uhout the focal lesion may be the earhest roent- 

* G E Pfahler Jour Am Med Assn . XEtT, 23 

^ E G Cote Am Jour Med Sa , CXL, 29 

‘ Keanon Dunham Am Jour Roentgenol , IV, 280 
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8 per cent were given a second dose the follow- 
ing day, and the 2 per cent of recnrrent and 
post-paralytic cases were treated e^ery ten 
days In all of them, three doses were suffi- 
aent. 


UNUSUAL FOREIGN BODY IN 
FOREARM 

By GEORGE K NUTTING, M D . lEojAing/on, £> C 

From the Surgical Department of Georgetown 
University Hospital 

A colored truck driver, aged 29 years, came 
to Georgetown Hospital complainmg of a sore 
arm Three days before admission to the 
hospital, a packing case fell from the truck 
and struck his arm His history otherwise 
was negative, except that he said he had been 


in an automobile wreck five months before, 
at which tune his arm went through the wmd- 
shield and the bleedmg was so severe that it 
was necessary for the doctor to operate to 
stop the hemorrhage 

Exammation of the forearm showed an 
elongated seimcylmdncal swelhng o^'er the 
imddle third of the radial side of the extensor 
surface The swelhng was very tender to the 
touch and a long hard object could be palpated 
deep under the skm X-ray films reveled a 
kmfe blade situated as shown m Figure 1 
(See page 373 ) 

Under local anesthesia, a Russell stamless- 
steel knife blade was found embedded m firm, 
dense, fibrous tissue When removed, the 
blade measured three inches m length 

This case is unusual and mterestmg m that 
the patient pursued a labonous occupation 
with such a Imge foreign body m his forearm 
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and any untoward changes in other structures 
Douglas‘S states that collapse therapy is the 
greatest advance yet made in the treatment of 
pulmonary tuberculosis, and that it would be 
unpossible to carry out such treatment satis- 
factorily without the aid of the roentgen 
ray 

In the review of this subject we have been 
able to refer to only a few of the excellent con- 
tributions on this subject It may be stated 
m general that, m many early cases, the 
roentgen examination may give the only e\n- 
dence of disease Actnnty or non-actmtj^ 
shoidd not be decided from this exa mi nation 
alone, many so-called “silent” cavities will 
be seen which are not discoverable by other 
methods, and a proper appreciation of normal 
shadows is absolutely necessary in the diagnosis 
of chest roentgenograms 

It IS a far cry from those early days of roent- 
genology when most clmiaans looked with 
suspicion upon the attempt to diagnose pul- 
monary tuberculosis m cases which were nega- 
tive to the usual chnical methods of diagnosis, 
to recent statements of Lawrason Brown,*' as 
follows “To refuse to accept this evidence 
places upon those who assume such an atti- 
tude the same responsibility as fell upon those 
who refused to accept the importance of the 
tubercle bacillus or of hemoptysis or of pleurisy, 
with or without effusion, m the diagnosis of 
pulmonary tuberculosis We are in a new 
era in regard to the diagnosis of pulmonary 
tuberculosis and whether the value of the roent- 
gen exammation is accepted now or postponed 
for a decade or longer, the diagnostician and 
roentgenographer will eventually have to 
modify their pracbce and their techmc to con- 
form with it ” 

Howard P Doub, M D 

Henry Ford Hospital 
Detroit, ^Michigan 


“B H Douglas Am Jour Roentgenol and Rad 
Ther , XXX. 305 

Lawrason Brown Am Jour Med Sci , CLXXIIX 


COMMUNICATIONS 

THE AMERICAN BOARD OF 
RADIOLOGY 

The need for improved standards m the 
various medical specialties has become in- 
creasmgly apparent during the past twenty 
years Specialism is necessary m medical prog- 
ress but evils have attended its development 
in this country, the worst of these being the 
assumption of the title “speaahst” by men 
with madequate trammg and experience Meth- 
ods of licensure for the practice of medicme 
in this country are so comphcated, being under 
49 different jurisdictions, that it has never 
seemed feasible nor advisable to attempt to 
brmg specialists under legal control beyond 
that required by their hcense to practise medi- 
cine Several of the specialties have at- 
tempted to brmg about a measure of control 
and improvement withm their own special 
fields by estabhshmg exammmg boards to 
certify to the qualifications of specialists m 
their own branch of medicme Particular 
credit IS due to the pioneer board m ophthal- 
mology which was organized m 1916, and to its 
Secretary, Dr William H Wilder, for assist- 
ance m the formation of succeedmg boards in 
other specialties After several successful 
years of operating the ongmal Board of Oph- 
thalmology, boards were formed successively 
for otolaryngology, obstetncs and gynecology, 
dermatology and syphilology, and for pediat- 
rics Radiologists wish to record their ap- 
preciation for the help and mspiration that 
they have received from the secretaries of all 
the established boards 

The desirability of mstitutmg a board for 
radiology had been discussed for several years 
among radiologists, and the matter was brought 
to a head at the meetmgs of the Amencan 
Medical Association and the Amencan College 
of Radiology held m New Orleans, m 1932 
At that time, co mm ittees were appomted by the 
College of Radiology and the Section on 
Radiology of the Amencan Medical Associa- 
tion to mvestigate as to the advisabihty of 
fonmng such a board At the suggestion of 
the Council on Medical Education and Licen- 
sure of the Amencan Medical Assoaation, this 
matter was brought to the attention of the 
Amencan Roentgen Ray Soaety, the Radio- 
logical Soaety of North Amenca, and the 
Amencan Radium Society at their annual meet- 
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gen finding This exudation, begmning in a 
secondar}’^ lobule of the lung, is limited by the 
mterlobular septa, unless ca\atation ocxnirs 
It produces the fan- or cone-shaped shadow 
descnbed by Dunham Unfortunately, these 
fans may be seen in other diseases such as in- 
fluenza, pneumoma, and pneumonoconiosis 
If they occur in the apical region and persist, 
there is a strong probabihty that they have a 
tuberculous etiology 

Fibrosis IS mdicative of an older lesion and 
shows evidence of partial or complete healmg, 
the stage of which, in most instances, must be 
determined by clmical methods Calcifica- 
tion denotes an older, healed process but does 
not rule out activity immediately adjacent 
A safe rule is not to diagnose actmtj’- from the 
roentgen exammation alone 

The term “peribronchial tuberculosis" has 
occupied a promment place in the hterature for 
many years By this term was meant accen- 
tuation of the Imear markings, often accom- 
pamed by studding or beading Various 
authors advanced catena by which these 
changes could be differentiated from the mark- 
ings seen in normal mdmduals, but they have 
not stood the test of time Pancoast,* in 
1917, recognized this term but added that 
without tubercle baalli this roentgenographic 
appearance cannot per se be regarded as in- 
dubitable evidence of a tuberculous etiology 


because, while sometimes ‘silent,’ they are 
rarely inmsible ” The recognition and diang- 
mg features of pulmonar)' captation in the 
ordinarj-^senseneed noexposition to roentgenolo- 
gists Certain thm-walled arcular shadows, 
which recen ed the name of "annular shadows,’’ 
evoked much discussion after their descnp- 
tion by Sampson, Heise, and Brown,’ who bc- 
heved them to be due to localized spontaneous 
pneumothoraces and, therefore, relatiieh 
harmless Amberson*® believed some of these 
to be caused by locahzed pleunsy Doub" 
demonstrated by films and autopsj specimens 
that certain of these shadows are due to emphj - 
sematous blebs These, however, are more 
hkely to occur m the bases 

The work of Burnham and Brown’- and 
Dunham and Norton” has demonstrated 
quite conclusively that not only may caruties 
have thin walls and show very little infiltra- 
tion about them, but that they may appear and 
disappear with relatire quickness There is 
every probabilit}' that arcular shadows oc- 
curring m conjunction with pulmonary tuber- 
culosis are true cavities and only in rare in- 
stances can they be attnbuted to pleural 
lesions 

The scope of this communication does not 
permit a complete exposition of the roentgen 
findmgs m the vanous manifestations of pul- 
monary tuberculosis, nor the relation of the 


Fales,’’ m 1926, stated that roentgenographic 
penbronchial mfiltration is of no importance as 
pulmonary tuberculosis It was not assoaated 
with tubercle bacilli m the sputum of any of 
his cases Amberson,* after thoroughly cover- 
mg the hterature on the subject, m 1927, con- 
cluded that a diagnosis of penbronchial tuber- 
culosis should not be reported, but that some 
term such as “pentruncal thickening" could 
be emplojmd “in a descnptive sense to convey 
to the rmnd the idea of structural change, repre- 
sented by accentuated and prolonged linear 
mar kin gs, with or Without beading 

Just as inapient pulmonary tuberculosis 
can be detected roentgenographically earher 
than by clmical methods, so will many canties 
be visualized on the roentgenogram when they 
escape detection by phj'^sical examination 
Amberson* has aptly stated that, with the 
adient and perfection of the roentgen ray, 
however, few of these lesions should escape us 


‘ H K- Pancoast Am Jour Roentgenol , IV 462 
- L H Pales Am Jour Med Sa CLXXII, 3S2 
' J B Amberson Am Jour Roentgenol X^^I 


pleural reacbon, the apical cap, and other as- 
soaated conditions Most of the discussion 
abox'e has to do with the onginal diagnosis of 
the pulmonarj^ lesion In addibon to this, 
the roentgen exanunabon is unexcelled in 
nobng the progress of the lesion under treat- 
menb From the basic concept, that rest of the 
involved part is the greatest aid m healing, has 
evolved the more recent collapse therapy By 
this IS meant such procedures as artifiaal 
pneumothorax, paralysis of the diaphragm from 
surgerj" upon the phremc nene, and thoraco- 
plasty, which procedures ha\e made progrcs 
siTC roentgen examinations of paramount im- 
portance m judgmg the amount of collapse, 
the effect on the lesion and the opposite lung, 

* H L Sampson, F H Heise, and L Broivn Am 
Rev Tuberc., II C64 

‘0 J B Amberson Am Jour Roentgenol and Rad 
Ther , XII 438 

“HP Doub Am Jour Roentgenol and Rad 
Ther, XX 0 

«M P Burnham and P X Brovn Am Rex 
Tuberc tT 409 

•» H K Dunham and \ V Norton Am Rev 
Tubcra. X 306 
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functioning of the Amencan Board of Radi- 
ology 

1 Certification by the Board furnishes a 
cntenon to both lay and professional groups for 
judging a radiologist’s qualifications 

2 Hospitals and other organizations wiU 
gradually estabhsh rules limiting service on 
then staffs to those certified by the Board 

3 It wdl gradually tend to limit speciahza- 
bon to those who are qualified to practise this 
speaalt}' 

4 National and other special societies will 
eventually limit their membership to those 
who hold the Board’s certificate 

5 The laity will gradually become in- 
formed of the importance of choosmg speaalists 
who are certified by the Board 

6 Physicians, m choosmg consultants and 
m referrmg patients, will gradually turn to 
those who are certified and thus help to 
ehmmate those who are not quahfied to prac- 
tise radiology 

The first ex amin ation will be held m Cleve- 
land, Ohio, immediately precedmg the meetmg 
of the Amencan Medical Association, m June, 
1934 

The members of the Board are as follows 

H K Pancoast, M D , President, Phila- 
delphia 

A C Chnstie, M D , Vice-president, Wash- 
mgton, D C 

B R Knkhn, M D , Secretary-T reasiirer, 
Rochester, Mum 
E C Ernst, M D , St Louis 
G W Holmes, M D , Boston 
E L Jenkinson, M D , Chicago 111 
L C Kinney, M D , San Diego, Cahf 
W F Manges, M D , Philadelphia 
L J MenviUe, M D , New Orleans 
J W Pierson, M D , Baltimore, Md 
L R Sante, M D , St Louis 
Henrj" Schmitz, M D , Chicago 
Albert Soiland, M D , Los Angeles, Calif 
M C Sosman, M D , Boston 
R H Stevens, M D , Detroit, Michigan 
All radiologists interested should wnte to 
B R Kirklin, M D , Secretary, Mavo Chmc, 
Rochester, Minnesota 


RADIOLOGICAL SECTION OF THE 
LOS ANGELES COUNTY MEDICAL 
ASSOCIATION 

The followmg are the present oflficers of the 
Radiological Section of the Los Angeles County 
Medical Soaety Orville Meland, M D , 
President, Clayton Johnson, M D , Ftce-/>rej-i- 
dent, E N Liljedalil, M D , Secretary, Henry 
Shure, M D , Treasurer 


THE ZURICH CONGRESS 

Word has just been received m this country 
from Zurich that up to Jan 30, 1934, only 
twelve Americans had registered for the 
Fourth International Congress of Radiology 
at Zurich At each one of the former Con- 
gresses, the United States has furmshed not 
less than one hundred delegates and it is m 
all respects desirable that an equal number be 
present this year We desire to call attention 
to the importance to Amencan radiologists of a 
goodly representation The program this year 
wdl be of unusual interest and scope 

All mterested are urged to communicate 
at once with Dr H E Walther, General 
Secretary, Fourth International Congress of 
Radiology, at Glonastrasse 14, Zmich, Switzer- 
land 


BOOK REVIEWS 

COMPENDIO DI RaDIOLOGIA MeDICA PrOF 
G B Cardinale and Doxr Mario Maino 
Preface by Prof Vittorio Maragliano 
A volume of 493 pages and 330 illustrations, 
with one colored table Pubhshed by Ulnco 
Hoeph, Mdan, 1934 Pnce, S4 00 (60 lire) 

This Itahan text-book on roentgen diagnosis, 
wntten especially for medical students and the 
general practitioner, presents the entire sub- 
ject m a very detaded and pracbcal manner 
The text, which is replete with many fine dlus- 
trabons, is -arranged m eight parts which con- 
cern roentgen-ray technic, physics, and roent- 
gen diagnosis as related to each of the various 
systems of the body In the two concluding 
chapters the authors have discussed the 
chmcal apphcations of roentgentherapy In 
spite of the fact that this volume was wntten 
pnmardy for medical students and the general 
pracbboner, as mentioned above, the text is 
most comprehensive and contams much that 
will interest the radiologist as well 
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lugs, and each of these societies likewise ap- 
pointed a committee to mvestigate the ad- 
visability of fonmng such a board. 

The committees representmg these five 
radiologic organizations met on Jime 11, 1933, 
m Milwaukee, durmg the meetmg of the 
Amencan Medical Association They effected 
a prelimmary organization and adopted the 
foUowmg recommendations to be presented to 
each of the five assoaations represented 

(1) “That it IS the sense of this jomt com- 
mittee that a national examimng board for 
radiologists be formed, 

(2) “That it be recommended to each of the 
five soaeties here represented that three mem- 
bers be appomted by each of the sociebes to 
constitute a nahonal e.\amming board for 
radiology, 

(3) “That the purpose of the Board shall be 
the exammation and certification of radiolo- 
gists, 

(4) “That the Board thus formed be auth- 
orized to effect its own oigamzation, elect 
ofiicers, adopt rules of procedure, and proceed 
to the exammabon and cerbficabon of candi- 
dates ” 

The above recommendabons were approved 
by each of the sociebes, namely, the Amencan 
College of Radiology, the Amencan Roentgen 
Ray Soaety, the Amencan Radium Society, 
the Radiological Soaety of North Amenca, and 
the Secbon on Radiology of the Amencan 
Medical Assoaabon Three members were 
appomted from each of the soaebes to form the 
Board 

The organization meetmg of the Board was 
held at the Palmer House, m Chicago, on 
September 28, 1933, durmg the first Amencan 
Congress of Radiology, and H K Pancoast, 
M D , was elected President of the Board and 
B R Knklm, M D , Secretary-Treasurer 
A comrmttee consistmg of W F Manges, 
M D , A C Chnsbe, M D , and John W 
Pierson, M D , was appomted to draw up by- 
laws and secure the mcorporabon of the 
Board 

The Board met agam m Washmgton, D C , 
on Januar)' 27 and 28, 1934, at which tune 
by-laws and articles of mcorporabon were 
adopted The following permanent officers 
were elected H K Pancoast, M D , Presi- 
dent, A C Chnsbe, M D , Vice-president, and 
B R Knklm, IM D , Secretary -Treasurer 

The purposes of the Board according to the 
by-laws are as follows 


“(o) To elevate the standards and adiance 

the cause of radiology by encouragmg its stud) 
and impronng its pracbce, 

“(6) To test the qualificabons of those who 
profess to be speaahsts in radiolog)' by arrang- 
ing and conducbng exammabons of voluntary 
apphcants for the certificate of the Board, 
and to issue certificates to those found qualified 
therefor, 

“(c) To prepare and mamtain a registry’ 
of holders of the cerbficate of the Board, 

“(d) To sen’e the pubhc, phy’siaans, hos- 
pitals, and medical schools by fumishmg lists 
of those who have received the cerbficate of the 
Board and thus to assist m protecbng the 
pubhc agamst irresponsible and unquiified 
pracbboners who profess to be spea^ists in 
radiology ” 

The rules of the Board require that apphca- 
tions for certificates be made upon a prescnbed 
form to be secured from the Secretary 

Each apphcant must establish, to the sabs- 
facbon of the Board, that he is of high ethical 
standmg, a graduate of a medical school ap- 
proved by the Board, a member of at least 
one of the soaeties which appoint members 
of the Board, has had satisfactory e.\penence 
m the pracbce of radiology, and that he is a 
physiaan duly hcensed to practise mediane 
The by-laws of the Board provide that “each 
apphcant for the cerbficate of the Board shall 
be exammed m such manner and under such 
rules as the Board may prescnbe, due waght 
bemg given m each mdividual case to profes- 
sional attainments, years of framing and 
pracbce, teachmg and other posibons held ” 
It will be understood from this that the 
Board mtends to fi.\ the extent and the scope 
of the exammation m each individual case 
The successive steps m a complete exarmna- 
bon are as follows (1) Submission to the 
Secretary of the prescnbed applicabon form 
properly filled out, (2) submission to the 
Seaetary of reprmts or ongmal thesis, (3) 
personal appearance before the Board for oral 
and pracbchl exammabon 

The candidate will be informed after each 
successive step what is further required of 
him 

The expenence of the Boards already func- 
tionmg has been very’ sabsfactory, and it is 
the general opmion that they ha\ e scr\ cd to 
improie condibons in each specialty repre- 
sented Based upon their cxpencnce, the 
following ad\ antages mai be expected from the 
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that the vanous scientists could not be con- 
vinced of the importance of Rontgen’s dis- 
covery until they had proof of its practicabil- 
ity as demonstrated by roentgenograms of the 
human hand The practical application, as 
suggested by the pictures, immediately stimu- 
lated scientific and general mterest and, except 
for them, the discovery might have been con- 
fined to the relative oblivion of the physical 
laboratory for some time 
The chapter on Rontgen’s life is unusually 
comprehensive and very well written It is 
unfortunate that his last years were made un- 
happy by the World War and by the economic 
collapse of Germany At the time of his death 
his pnvate fortime consisted of 339,000,000,000 
paper marks and bonds with a value of 3,654 
gold marks 

The accounts of Rontgen’s discovery in the 
daily press and m popular magazines and m 
“Contemporary Humor” make very mteresting 
readmg, and show quite plainly that the lay 
nund was unable to grasp the true sigmficance 
of the discovery 

The careful manner with which the author 
has verified all his statements mdicates beyond 
question the reliabihty and authenticity of the 
biography Especial mention should be made 
of the extensive bibliography and its orderly 
arrangement The illustrations have been 
carefully chosen for their histone interest 
Many of them are published m this book for 
the first time 

The radiologist who has not read this book 
has missed one of the outstandmg contribu- 
tions to x-ray literature 

The Value of Roentgen Examination in 
Pulmonary Diagnosis A Roentgeno- 
logic-anatomic Comparison (Der Wert 
der Rontgenuntersuchung m der Lungen- 
diagnostik Em Rontgenolagisch-Anatomis- 
cher Vergleich) By Torleif Dale, from 
the Rontgen-Radium-Institut des Rikshos- 
pitalets, Oslo Acta Radiologica, Supple- 
ment XVI, paper-bound volume. 111 
pages with 57 illustrations, 14 of which 
are stereoscopic Published by Kungl 
Boktryckenet, P A Norstedt & Soner, 
Stockholm, 1932 Pnee, Swed cr 10 

In his foreword. Dale explains that the longer 
he studied pulmonary roentgenograms file 
greater were his doubts and uncertainty con- 
cemmg them significance His interest lies m 
the interpretation of the pathologic-anatomic 
substratum of pulmonary findmgs He feels 


that m pulmonary roentgenography one is 
handicapped by the fact that confirmation of 
diagnosis usually must rest upon physical find- 
mgs, not, as is often the case m other regions of 
the body, upon surgical or necropsy findings 
He calls attention to the mechanical difficulties 
m pulmonary mterpretation which result from 
the overlapping on the roentgenogram of cer- 
tam parts of the lung parenchyma and the tho- 
racic waU 

In 1928, the author began his comparative 
study of the lungs by means of pathologic-ana- 
tomic and roentgenologic exammations He 
had as his goal the answers the answers to two 
questions (1) What anatomic substratum 
have the changes which are foimd on the pul- 
monary roentgenogram^ and (2) Which 
changes may be diagnosed on the pulmonary 
roentgenogram and which he outside the diag- 
nostic sphere of roentgen exammation? 

Dale’s experimental work incorporated two 
processes In the first his subjects were medi- 
cal students with weU-developed thoraces and 
of normal body weight The procedure was as 
follows first, the mtra mtam injection of 50 c c 
of 40 per cent abrodil solution, and then stereo- 
roentgenograms of the lungs made durmg deep 
inspiration His second study was upon roent- 
genograms of cadaver lungs made one to two 
hours after death For this, he photographed 
the lungs tn sttu and then removed the lungs, 
heart, and neck organs together, with a clamp 
over the aorta and vena cava, and above the dia- 
phragm The excised lungs were then inflated 
by means of a blood pressure pump controlled 
by a manometer, and stereo-roentgenograms 
were made usmg the same factors as those used 
for the lungs w situ Dale feels that roentgeno- 
grams should be made and the exammation of 
pathologic matenal should be begun as soon as 
possible, generally not longer than twelve hours 
after death This is essential to preclude post- 
mortem changes His stereo-roentgenograms 
of exased lungs were made with the lungs 
placed upon a wooden board m which small 
steel wnes were embedded so that they were 
projected onto the roentgenogram like a lattice 
Later, when the lungs were frozen in the same 
position, the wires served as a guide for the com- 
parative study of the specimen To study the 
mterlobar fisfiires. Dale used Kerr’s paste in- 
closed withm the fissures and subsequent photo- 
graphs made in vanous directions 

This IS a detailed method b}>^ which the author 
emphasizes some very valuable facts that have 
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Roentgenotherapy in Tabie Form Dr 
Emmerich IVIarkovits, Chief of the Roent- 
genologic Laboratoiy in the State Hospital 
and Poorhouse in Budapest A volume of 
153 pages, with 40 figures, paper Pub- 
lished by Georg Thieme, Leipzig, 1934 
Price M 10 SO 

In this German book Markovits has briefly 
stated a method of treatmg various lesions with 
roentgen rays For those who desire a sche- 
matic tabulation of the method of roentgen- 
therapy, this book contams much valuable 
information, but for the specialist it is not of 
much importance 


Radiodiagnosis in Infants Volume I, Pel- 
vis AND Low'er ExTREmTiEs By Manuel 
and Francisco Ar.ce, Radiologists to the 
Infant Jesus Hospital, Pediatnc Clmtc of 
the Faculty of Medicme of Madnd, and 
Asylum of San Rafael Preface by Dr D 
Enrique Suner, Ordmary Professor of 
Pediatncs, Faculty of Mediane of Madnd 
A volume of 285 pages and 210 illustrations 
Published by Ediaones Boro, Madnd, 1933 
Pnce not stated 

This volume m which the authors revieu 
the roentgen pathology of the pelvis and lower 
extremities of infants is the first of a senes of 
Spamsh monographs to follow, concermng the 
roentgen pathology of childhood diseases 
The first part of this monograph contams a 
complete descnpbon of the radiographic tech- 
mc used and a discussion of the normal develop- 
ment and anomalies of the peUns and lower 
extreimties The chapters which follow are 
devoted to a consideration of osseous lesions 
occurring m children The syphilitic lesions 
which the authors classify as early and late 
manifestations are unusually well discussed 
and illustrated The book contains raany^ 
excellent illustrations and should prove useful 
to radiologists as well as pediatricians 


Radiographic Study of the Normal and 
Diseased Breast Dr Alexandre Es- 
paillat-G , Faculty of Medicine of Pans, 
Certified Electro-radiologist of the Faculty 
of Pans Work from the Surgical Chmc 
of Professor Gosset and the Clmico-radiologic 
Laboratory of the Faculty (Dr Ledoux- 
Lebard, Chief of Staff) A volume of 154 
pages and IS illustrations Published by 
Libraine Louis Amette, Pans, France 
Pnce Not stated 


This IS a complete and detailed French mono- 
graph concermng diseases of the breast 
The author has outlmed the \ anous anoma- 
hes of the human breast in a simple and dear- 
cut manner, so that the reader is able to grasp 
the radiologic mamfestations quite readilj 
The radiographic technic is slightly different 
from that used in Amenca in that the film is 
placed upon a block at an angle of 45° to the 
table, and the radiation passes through tlie 
breast and axillary structures at an angle of 
about 60°, judgmg from the illustration He 
x’anes the quahty of the radiation according 
to the pathology, and other anomahes present, 
and uses the stereoscopic technic 

He discusses, at considerable length, the 
normal female breast and changes brought 
about by menstruation and pregnancy and 
semlity m the normal, and gii'es some most 
mterestmg illustrations of imnous non-mahg- 
nant and mahgnant conditions He also in- 
cludes case histones of 41 patients in which 
the chnical, radiographic, and pathologc 
diagnoses (where possible) are correlated The 
bibliography is complete 
The monograph is well worth reading for a 
complete renew of the subject 


Wilhelm Conrad RSntgen and the Earli 
History of the Roentgen Rays By Otto 
Glasser, with a chapter entitled “Personal 
Reminiscences of W C R5ntgen,” bj 
Margret Boveri, of Berlin A volume of 
494 pages and 96 illustrations PHibhshed 
by Charles C Thomas, Spnngfield, III 
Pnce, 86 00 

This unusually mterestmg biography of Wil- 
helm Conrad RSntgen, by Glasser, begins with 
the dramatic discovery of the roentgen rays m 
1895 The account of the discoA'er)'^ has been 
presented m an orderly and painstaking manner 
and the author has left no stones unturned to 
verify all statements It should clear up manj 
of the controversies now m existence, and in the 
future will undoubtedly be accepted as authen- 
tic In the first chapter an mtemew inth 
Rontgen by H J Dam, which appeared in 
“McClure’s Magazine’’ in 1S96, appealed to 
the renewer as one of the high-lights of the 
book 

There is included in full the three communi- 
cations of Rontgen concerning his discoierj, 
together with the first impressions of the neivs 
of his discovery on the world It would seem 
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that the vanous scientists could not be con- 
nnced of the importance of Rontgen’s dis- 
covery until they had proof of its practicabil- 
ity as demonstrated by roentgenograms of the 
human hand The practical application, as 
suggested by the pictures, immediately stimu- 
lated saentific and general mterest and, evcept 
for them, the discovery might have been con- 
fined to the relative oblivion of the physical 
laboratory for some time 

The chapter on Rontgen’s life is unusuallj’^ 
comprehensive and very well written It is 
unfortunate that his last years were made un- 
happy by the World War and by the economic 
collapse of German)’- At the time of his death 
his pnvate fortune consisted of 339,000,000,000 
paper marks and bonds with a value of 3,654 
gold marks 

The accounts of Rontgen’s discoveiy- in the 
daily press and in popular magazines and m 
"Contemporary Humor’’ make very interesting 
readmg, and show quite plainly that the lay 
mmd was unable to grasp the true significance 
of the discover)’ 

The careful manner with which the author 
has verified all his statements indicates beyond 
question the rehabihty and authenticity of the 
biography Especial mention should be made 
of the extensive bibliography and its orderly 
arrangement The illustrations have been 
carefully chosen for their histone interest 
Many of them are published m this book for 
the first time 

The radiologist who has not read this book 
has missed one of the outstandmg contribu- 
tions to x-ray hterature 


Tim Value of Roentgen Examination 
pulmonary Diagnosis A Roentgei 
logk^/jiatomic Comparison (Der W 
ner Rontgenuntersuchung m der Lung 

che^V^^S Rbntgenolagisch-Anaton 
^er Vergleich) By Torleif Dale, fr 

W Radiologica, Supf 

mei iTu' -P'^P^-bound volume, - 
arl stem^rr^' illustrations. 14 of wh 

Slockhota, 1932 Pna, "slrf er 10 

he'”. mI™ 1" 

M studied puhnonar)’ roentgenoErams 

greater were his doubts and mc^^S 

“S their significance His mSSuii 

the mterpretation of the patholom^at 

substratum of pulmonary findm^ He 


that in pulmonary roentgenography one is 
handicapped by the fact that confirmabon of 
diagnosis usually must rest upon physical find- 
mgs, not, as is often the case m other regions of 
the body, upon surgical or necropsy findmgs 
He calls attention to the mechanical difficulties 
m pulmonary mterpretation which result from 
the overlapping on the roentgenogram of cer- 
tain parts of the lung parenchyma and the tho- 
racic wall 

In 1928, the author began his comparative 
study of the lungs by means of pathologic-ana- 
tomic and roentgenologic examinations He 
had as his goal the answers the answers to two 
questions (1) What anatomic substratum 
have the changes which are found on the pul- 
monary roentgenogram? and (2) Which 
changes may be diagnosed on the pulmonary 
roentgenogram and which he outside the diag- 
nostic sphere of roentgen exammabon? 

Dale’s experimental work incorporated two 
processes In the first his subjects were medi- 
cal students with well-developed thoraces and 
of normal body weight The procedure was as 
follows first, the intra vitam mjection of 50 c c 
of 40 per cent abrodil solubon, and then stereo- 
roentgenograms of the lungs made durmg deep 
mspuabon His second study was upon roent- 
genograms of cadaver lungs made one to two 
hours after death For this, he photographed 
the lungs w; sthi and then removed the lungs, 
heart, and neck organs together, with a clamp 
over the aorta and vena cava, and above the dia- 
phragm The excised lungs were then inflated 
by means of a blood pressure pump controlled 
by a manometer, and stereo-roentgenograms 
were made using the same factors as those used 
for the lungs in situ Dale feels that roentgeno- 
grams should be made and the exammabon of 
pathologic material should be begun as soon as 
possible, generally not longer than twelve hours 
after death This is essenbal to preclude posl- 
morlem changes His stereo-roentgenograms 
of excised lungs were made with the lungs 
placed upon a wooden board in which small 
steel -wires were embedded so that they were 
projected onto the roentgenogram like a lattice 
Later, when the lungs were frozen m the same 
position, the wires served as a guide for the com- 
parabve study of the specimen To study the 
mterlobar fissures. Dale used Kerr’s paste m- 
closed withm the fissures and subsequent photo- 
graphs made m vanous directions 

This is a detailed method by which the author 
emphasizes some ver)’ -valuable facts that have 
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been noted often by the Amencan roentgenolo- 
gists The study of the lungs after death by 
air inflation and roentgenography is a procedure 
which has been used extensively in this country, 
and there have been reports of ante and post- 
mortem studies of the same cases There have 
been numerous articles concemmg the differen- 
tial diagnosis of puhnonai^'- cavities and the 
vanous types of tuberculosis, as well as con- 
stant stiessmg of the importance of contmual 
companson of necropsy material and roentgen 
findmgs Dale refers to the confusion ansing 


from superposition of ressel shadows One 
Amencan miestigator carefully injected the 
blood vessels and air passages of the lungs after 
death, roentgenographed at each step of the 
process, and showed the possibility of error m 
mterpretmg these vessels as abnormal findmgs 
The article is documented with a well ab- 
stracted bibhography of 139 references, onlj 
ten of which, however, are from the Amencan 
hterature The monograph is pamstakingly 
written and represents great outlay of bme and 
study 


ABSTRACTS OF CURRENT LITERATURE 

CONTENTS BY SUBJECT 


Arthntis 

383 

Bones, Abnormalities 

384 

Contrast Media 

384 

Foreign Bodies 

384 

Gastro mtestinal Tract (Diagnosis) 

384 

Gexuto-urmary Tract (Diagnosis) 

385 

Heart and Vascular System 

385 

The Kidneys 

385 

Peptic Ulcer (Therapy) 

385 

The Prostate 

386 


Radiation Effects 

380 

Radiation Sickness 

387 

Radium 

387 

SaaUca 

388 

The Skull (Diagnosis) 

388 

The Spme 

388 

The Spleen 

389 

Tendons 

389 

The Thorax 

389 


THE FOLLOWING ABSTRACTORS HATfE CONTRIBUTED TO THIS ISSUE 


J N An 6, M D , of New Orleans 
J E Habbe, M D , of MilwauLee 
H W Hefke, M D , of Milwaukee 


Daws H Pardoll, M D , of Chicago 

Ernst A Pohle, M D , Ph D , of Madison, Wis 

Charles G Sutherland, M D , of Rochester Winn 


CONTENTS OF ABSTRACTS IN THIS ISSUE, LISTED ALPHABETICALLY BY AUTHORS 


Anderson, J P Hereditary Gaucher’s Disease 
Babnsch, W Roentgen Therapy m Furunculosis 
of the Face 

Beulbt Samuel with Kornblum, Karl 
Burger, George N , and Merrell, Paul A 
Case of Large Non-mahgnant Gastnc Ulcer 
and a Case of Large Duodenal Ulcer, with 
Fatal Hemorrhage 

Cecil Russell L Rheumatoid Arthritis 
Craig Winchell McK , and Ghormlei , Ralph 
K The Significance and Treatment of Sci- 
atic Pam ^ ^ ^ t 

Dietel, r G Lner Extract m the Treatment of 
Roentgen Sickness 

Ehrlich, Kurt The Dark Stnpes m the 
Roentgenograms of Bechterew s Disease 


389 

388 

389 


386 

383 


388 

387 


389 


384 

389 

387 

387 


Ferguson Albert B The Os Epipyramis Re 
port of a Case 

Fouler Edson B Stiff, Pamful Shoulders Ex 
elusive of Tuberculosis and Other Infections 
Frank A vnlh Schwarz, G 
Fuhs, Herbert Radium Therap} of Circura 
senbed Keratosis 
Gauss C J The Present Status of Roentgen 

Therapy of Non malignant Diseases m Women 380 
Ghormlev Ralph K xcith Craig Winchell 
McK 

Golden Ross, vnlh Levt Robert L 
Goldstein Dm -mth Goldstein M J 384 

Goldstein, AI J and Goldstein Dm The 
Clinical and Roentgenologic Diagnosis of In 
terposition of the Colon 384 



abstracts of current literatxjre 


383 


Horwitz, a , wth Leeser, F 388 

Hug, Waldemar Roentgen Sickness and its 
Treatment vnth Cardiazolephednn 
Hummel, Rudolf Roentgen Therapy of Neu- 
ralgia of the Tngemmus 

JflNGLiNG, O , and Langendorff, H Biologic 
Dosimetry for Radium Preparations 
Kelly, Edmund Radium Therapy m Carcmoma 
of the Lip 

Klesel, Magda Effect of Roentgen Rays on the 
Cholesterol Metabolism and its Compensation 
by Lipoid Feedmg by Mouth 
Kleinberg, Samuel Prespondylohsthesis Its 
Roentgenographic Appearance and Chmcal 
Significance 

Kornblum, Karl, Bellet, Samuel, and Ostrum, 
Herman W Tuberculous Pericarditis Its 
Roentgenologic Significance 
Langendorff, H , vnth JOngling, O 
Leeser, F , Ostertag, B , and Horwitz, A 
The Formation of Osteophytes in the Skull 
and their Practical Significance 
Levy, Robert L , and Golden, Ross Roentgen 
Therapy of Rheumatic Heart Disease A Re- 
view of Six Years’ Experience 
Manges, Willis F Roentgen Diagnosis and Lo- 
calization of Opaque Foreign Bodies m the 
Air Passages 

Merrell, Paul, vnth Burger, George N 
Ostertag, B , vnth Leeser, F 
Ostrum, Herman W , vnth Kornblum, Karl 
Otell, Laurence S , with Yater, Wallace M 
von Pannewitz, G Visibdity of the True Joint 
Space m Arthntis Deformans 
Rathbun, N P Choice of Procedure in Cases of 
Prostatic Obstruction 

Saupe, E Shiftmg of Pigment m the Nipple fol- 
lowmg Roentgen Treatment 
Schaefer, H , vnth Schmitz, W 
ScHiFFER, Ernst Diverticula of the Colon and 
their Complications 

ScHMTZ, W , and Schaefer, H The Influence of 
Roentgen Rays on the Action Current of 
Nerves 

Schwarz, G and Frank, A Follicuhtis with 
Pseudo-tumor Formation in a Patient with 
Radioepidermitis Sicca 

Snoke, Paul O Vertebral Epiphysitis and Os- 
teochondritis 

Taylor, William N Carbuncle of the Kidney 
(Metastatic Staphylococcus Abscess of the 
Kidney) 

Wagner, E Morbidity and Mortahty in Radium 
Tieatment of Carcinoma of the Uterus 
Waters, Charles A The Value of the Roentgen 
Ray in the Diagnosis of Renal Tuberculosis 
Waters, Charles A Roentgen Diagnosis of In- 
terlobar Pleurisy 

Yater, Wallace M , and Otell, Laurence S 
The Differential Diagnosis of Diseases of the 
Liver and Spleen by the Aid of Roentgenog- 
raphy after Intravenous Injection of Thoro- 
trast (Thorium Dioxide Sol) 384 


387 


386 

387 


387 


386 


389 


389 

387 


388 


385 


384 

385 

388 

389 
384 

383 

386 

386 

386 

384 


386 


387 

388 


385 

387 

385 

390 


ARTHRITIS 

Rheumatoid Arthntis Russell L Cecil Jour 
Am Med Assn , Apnl 22 1933, C, 1220 

The author presents a classification unanimously 
agreed on bj a group of men especially interested in 
arthntis 

1 Infectious (a) rheumatic fever, (6) rheu- 
matoid arthntis, (c) arthntis caused by 
specific orgamsms 


2 Degenerative Osteo-arthritis (hypertrophic 
arthntis) 

3 Allergic Serum sickness 

4 Traumatic 

5 Metabohe (a) gout, (6) scurvy, (c) nckets 

6 Neurogemc arthropathy, includmg synngo- 
myelitis, Charcot’s post-hemiplegia, etc 

He divides the subject into age groups 
■ Age 2 to 5 years, StiU’s disease 
Age 5 to 20 years, rheumatic fever 
Age 20 to 50 years, rheumatoid arthntis 
Age 50 to 70 years, osteo-arthnbs 
Rheumatoid arthntis is pnmanly a disease of the 
synovial membrane and other soft parts of the joint, 
while osteo-arthntis is a disorder of the articular 
cartilage and adjacent bone Cartdage and bone may 
become mvolved m the later stages of rheumatoid 
arthntis, whde osteo-arthntis may be compheated oc- 
casionally by hydrops or by thickemng of the synovial 
membrane The anatomic differences are well bnnight 
out by radiography In rheumatoid arthntis there is a 
haziness of the mterarticular space and rarefaction of 
the bone In the later stages the destruction of 
cartilage leads to close apposition and possible fusion 
of the articular surfaces In osteo-arthntis, bony 
spiculation and hypertrophy of the articular margms 
are xnsible, even m the early stages Later on, there 
IS an mcreased osseous overgrowth at the jomt mar- 
gms, accompamed by degeneration and thinning of the 
cartilage In osteo-arthntis, fusion of the articular 
surfaces does not occur Rheumatoid arthntis is an 
inflammatory disease and its clmical course is that of an 
infectious process Hypertrophy or osteo arthntis 
appears to be a phase of senescence It is possible that 
certam toxic or metabohe factors accelerate the process, 
but the picture is not that of an infection The 
ratioiial treatment of rheumatoid arthnbs embraces 
removal of foci of infection, emphasis on rest, and a 
general bmlding up program, consistmg of carefully 
regulated diet, vitamms, iron and arsemc and adequate 
ehmmation through the mtestme, bladder, and skm 
Vacemes, physical therapy, and, m advanced cases, 
surgery are comprehensively reviewed as to them 
efficacy 

C G Sutherland, M D 


Visibihty of the True Jomt Space m Arthntis De- 
formans G von Pannewitz Rfintgenpraxis, Novem- 
ber, 1933, V, 809, 810 

Roentgenograms of the knee jomt, showmg the true 
jomt space mthout contrast fiUmg, have been described 
b> Dittmar The author has seen the same phenome- 
non m five cases, four times m the knee and once m 
the shoulder jomt It has been thought that an es- 
pecially favorable projection was necessary, but m the 
cases seen by the author the same picture could be re- 
produced without paying any attenUon to special 
positions It was also evident that the joint space be- 
came more easily demonstrable m tune Often it is 
possible to see the menisci, just as they might be shown 
after au mjection into the joint All cases seen by the 
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author -were suffering from an arthntis deformans It 
seems reasonable to assume that the appearance of the 
true jomt space might be due to an increased density 
of the cartilage of the joint, which might be based on 
pathologic changes The subject needs further ob- 
servation and study 

H W Hefke M D 


BONES, ABNORMALITIES 

The Os EpipjTamts Report of a Case Albert B 
Ferguson Jour Bone and Joint Surg , October, 1933, 
XV, 1001. 1002 

The author reports a case of the occurrence of the os 
epipyramis, an anomalous bone of the carpus This 
anomaly had previously been described by Plitzner, 
Dwight, Grumbach, and Heimerzheim In the author's 
case the epipyramis was 2 ram in diameter, oval in 
shape, and situated m the space between the left lunate, 
triangular, and hamate bones There was no evidence 
of traumatism to this region 

J N An*, M D 


CONTRAST MEDIA 

The Differential Diagnosis of Diseases of the Liver 
and Spleen by the Aid of Roentgenograph} after Intra- 
venous Injection of Thorotrast (Thorium Diovidc Sol) 
Wallace M Yatcr and Laurence S Otell Am Jour 
Roentgenol and Rad Ther , February 1933, XXIX 
172-181 

For hepatosplenography, daily injections for three 
days are made, using each time 25 c c, thorium dioxide 
solution (thorotrast) Films are taken with the pa- 
tient in the anteroposterior and postcro-antenor po- 
sitions, any time after four or more hours following the 
third injection Only three patients out of a senes of 
40 studied by this method had undesirable reactions 
In the authors’ opimon, indications for this method of 
investigation are (1) any liver enlargement of un- 
known ongin, (2) upper abdommal m asses which might 
be liver or spleen, (3) chracal suspicion of liver abscess 
(4) suspected metastatic carcinoma of the liver, (5) 
the existence of known hepatic disease, and the desire 
to follow Its progress. (6) splenomegaly of unknown 
origin, (7) suspected asates, and the attempt to prove 
its presence Contra-indications are (1) a moribund 
state of the patient from any cause, (2) known severe 
liver and kidney insufficienc} 

Illustrations mclude cases of malignancy curhosts, 
lobe anomalies and ascites 

J E Habbb, M D 


FOREIGN BODIES 

Roentgen Diagnosis and Localization of Opaque 
Foreign Bodies in the Au Passages Willis F Manges 
Am Jour Roentgenol and Rad Ther, March 1933, 
XXIX 368-383 

VTiile the aspiration of foreign bodies into the bronchi 
IS usual]} immediately accompamed by an attack of 


choknag and later b} recurrent attacks of coughmg the 
presence of the foreign body m the lung ma} remain 
unsuspected for months or even }ears, particularly m 
the cases of children There is apt to be mtermittent 
febrile reaction during which clmically there ma} dc 
velop bronchitis, pneumonia abscess, or asthma Of 
the many foreign bodies entermg the respiratory tract 
all but perhaps 2 or 3 per cent are retained indcfinitelj 
this very small percentage bemg expelled spontaneous!) 
b} coughing The majont} of foreign bodies, espcaallv 
the opaque (metalhc) ones pass into the loner lobe 
bronchi A localized infectious process espeoall} in 
the inner posterior portion of either lower lobe, should 
be looked upon as a reaction to a possible foreign body 
until other ongin can be shown A case of an adult 
with a shawl pm in a bronchus which the patient nas 
completel} unaware of havmg aspuated, is cited to 
emphasize that even adults ma} harbor foreign bodies 
m the lungs mthout bemg consaous of havmg aspuated 
them Localization of an opaque foreign bod} m the 
absence of co-existing lung patholog} is a relativcl) 
simple technical procedure However, it is important 
that this procedure be earned out just pnor to bron- 
choscopy because a definite percentage of these foreign 
bodies shift from one bronchus to another without 
creatmg an} definite disturbance Metallic foreign 
bodies may remam in the bronchi for years without 
produemg extensive damage, yet on the other hand 
some cases develop extensive mfection, necrosis and 
fibrosis Rarel}, perforation of the pleura ma} occur 
with the development of pneumothorax or pyothorax 

J E Habbe M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Clinical and Roentgenologic Diagnosis of Inter 
position of the Colon M J Goldstem and Dm 
Goldstein Rdntgenpraxis December, 1933, V, 877- 
881 

The anomalous position of parts of the colon be 
tween the liver and the diaphragm, called interposition 
of the colon, IS most often seen m persons of mature or 
advanced age only rarel} has it been reported m 
children It may be temporary or permanent In 
some cases there are no symptoms and the roent- 
genologic findmg is accidental, m others, the interposi- 
tion may lead to a number of cardiac s}Tnptoras, while 

in a third group this lesion is combined with gastnc 
or duodenal ulcers A few cases seem to be due to 
pleuro-diaphragmatic adhesions In the differential 
diagnosis, sub-diaphragmatic abscess, spontaneous 
pneumoperitoneum gas-filled intestinal cj'sts and 
diaphragmatic hernia must be considered 

H \V Hefke M D 


Diverticula of the Colon and Theu Complications 
Ernst Schiffer Rdntgenpraxis December 1933, V 
865-877 

There are three groups of diverticula of the colon 
(1) the true diverticula the walls of which contain all 
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the layers of a normal colon and which are congemtal 
(so rare that they are of no practical importance). 
(2) diverticulum-hke sacculations after pencohtic ad- 
hesions, also of no clinical importance, (3) pseudo- 
drverticula, which are really only hermations of the 
mucosa, but are commonly called diverticula They 
are found mainly in places where blood vessels pene- 
trate the muscular layer Their etiology is not clear 
Constipation, with increased pressure m the colon, 
local mflammatory processes, focal infection, con- 
gemtal disposition, etc , have been said to be the causes 
The roentgenologic demonstration of diverticula with- 
out chmcal symptoms is a frequent occurrence (di- 
verticulosis) Some authors acknowledge the exist- 
ence of a prediverticulosis when the contour of the 
sigmoid IS irregular and the transverse mucosa folds 
are increased There might be one or many diverticula 
most frequent m the sigmoid, next m the descendmg 
and transverse colon, and comparatively few in the 
ascendmg colon and appendix A colitis diverticulosa 
or diverticuhtis presents a typical roentgen appear- 
ance There is spasm, change of the mpcosa relief, 
and tenderness An mdurative mflammatory process 
may lead to an orgamc stenosis Perforation of in- 
fected diverticula may cause localized abscesses or perito- 
nitis, which require surgical measures The roent- 
genologic diagnosis of diverticulosis (the only possible 
means of diagnosis) should mean the estabhshment of 
prophylactic measures, as anticonstipation diet, min- 
eral oil, and so forth The barium enema is much 
more rehable for the diagnosis of this disease than ex- 
amination of the colon after a barium meal De- 
scnbed in detail are 14 cases of diverticulitis, diverticu- 
losis, and their comphcations 

H W Hefke, M D 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

The Value of the Roentgen Ray m the Diagnosis 
of Renal Tuberculosis Charles A Waters Am Jour 
Roentgenol and Rad Ther , January, 1933, XXIX, 
17-23 

It has been stated that the mcndence of gemto- 
urmary tuberculosis m postmortem examinations of 
individuals showmg active or quiescent tuberculosis 
elsewhere may be as high as 10 per cent males bemg 
involved about four times as frequently as females, 
and the right kidney about three times as often as the 
left In a large majority of the cases of renal tubercu- 
losis the ongmal mfection (usually m the respiratory 
tract) IS quiescent and often not suspected 

X-ray etndcnce of renal tuberculosis is in the nature 
of either calcification in the renal cortex or of a fringed” 
appearance of one or more minor calices upon p\clo- 
gram examination, the latter appearance being the re- 
sult of tuberculous destruction of the tip of the papilla 
which hes in the cup of the calj-x Later fibrosis and 
stnclurcs ma> also develop, alternating areas of nar- 
rowing and dilatation of the ureter With recent 
hematuria one must expect occasionallj to sec filling 


defects in the pelvis as a result of the blood clot In 
the author’s senes of 36 cases, 70 per cent showed 
positive pyelographic findings while 40 per cent showed 
areas of cortical calcification It is believed that there 
are no contra-mdications to this method of mvesti- 
gation when properly performed 

J E Habbe, M D 


HEART AND VASCULAR SYSTEM 

Roentgen Therapy of Rheumatic Heart Disease A 
Review of Six Years’ Expenence Robert L Levy and 
Ross Golden Am Jour Roentgenol and Rad Ther , 
January, 1933, XXIX, 79-82 

The authors report on theu results of radiation 
therapy for rheumatic heart disease By usmg single 
fields, antenorly and postenorly, they attempt to de- 
liver 10 per cent of a skin erythema dose through the 
heart region, using penetratmg rays generated by 200 
K V (peak) through 0 5 mm copper Such radiation 
IS repeated at intervals of two weeks untd four such 
senes have been given 

Dunng the last five and three-fourths years, 32 pa- 
tients have been treated by this method In 17, im- 
provement has been observed, while five cases show 
staking rehef of paroxysmal angma Patients in the 
first attack of rheumatic fever, with slight cardiac m- 
volvement, offer the best chance for successful therapy 
by this method 

J E Habbe, M D 


THE KIDNEYS 

Carbuncle of the Kidney (Metastatic Staphy- 
lococcus Abscess of the Kidney) Wilham N Taylor 
Am Jour Surg , December, 1933, XXII, 650-656 
Carbuncle of the kidney is accepted as a distinct 
pathologic and clinical entity, a localized phlegmon 
of the kidney There are no chmcal symptoms or 
physical findings which differentiate it from other 
hematogenous infections of the kidney The diagnosis 
IS difficult but IS suggested by the presence or ante- 
cedence of a sujierficial staphylococcal mfection, usually 
of the skin Trauma has seldom been recorded as 
playing an important r6le m its production 

Herein is reported a case m which there was no 
antecedent infection — there was a defimte history of 
trauma, a microscopic hematuria, a pyelogram which 
showed pelvic distortion, and an incorrect diagnosis of 
renal neoplasm Treatment consisted of nephrectomy, 
with complete recovery 

Davis H Pardoll, M D 


PEPTIC ULCER (THERAPY) 

A Case of Large Non-mahgnant Gastric Ulcer and 
a Case of Large Duodenal Ulcer, with Fatal Hemor- 
rhage George N Burger and Paul Mcrrell Jour 
Am Med Assn , Feb 4, 1933, C, 336 
A case of gastric ulcer m a patient, aged 58, who had 
given a history of 33 years of aching or “teanng pain” 
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in the epigastnura is reported At autopsj a stomach 
ulcer ^vas found, measuring 6 X 11 cm , e.xtending to 
within 2 cm of the pylorus Microscopic examination 
shovred no evidence of neoplasm 

The other case reported is that of a duodenal ulcer in 
a male, aged G4, who, 30 years before, had been treated 
for peptic ulcer, for which he had been hospitahzed for 
nine months He was well until six weeks before the 
present admission, when he dev^oped severe epigastric 
pain, nausea, and vomiting within from 15 to 20 
minutes after meals, loss of appetite and hiccoughing 
Death followed, and autopsy showed a large ovoid 
ulcer, 1 cm from the pylorus, measunng 2 5 X 5 cm , 
with distmctly indurated edges perforated on to the 
pancreas Both patients presented advanced at- 
tenosclerosis C G Sutherland, M D 


THE PROSTATE 

Choice of Procedure in Cases of Prostatic Obstruc- 
tion N P Rathbun Am Jour Surg , October, 
1933, XXII, 100-112 

The author stresses the fact that prostatism provides 
us with a wide variety of problems — we have available 
a wide variety of methods of treatment and it devolves 
upon us to male every effort to elect a procedure which 
IS best adapted to each individual case 
He realizes that a larger quantity of statistical evi- 
dence would probably be more convincing yet his 
paper is more or less a phflosophic contemplation rather 
than a statistical analysis of the entire problem He 
expresses his personal views upon a few of the moot 
points in an effort to provide a smtable groundwork 
upon which to base a profitable discussion 

This IS a most excellent article, without over-en- 
thusiasm for any single procedure, and well worth 
while reading 

Davis H Pardoll M D 


RADIATION EFFECTS 

Shifting of Pigment in the Nipple following Roentgen 
Treatment E Saupe Strohlentherapie, 1933, XLfT, 
397, 398 

A man 59 years of age was treated over the antenor 
upper mediastmum the right lower comer of the field 
reachmg the right mpple Several months after the 
first treatment there was a marked increase in pigmen- 
tation in that part of the right mpple which was within 
the exposed area, while pigmentation from the re- 
maining part of the mpple had almost disappeared 

Ernst A Pohle M D Ph D 


The Influence of Roentgen Rav s on the Action Cur- 
rent of Nerves W Schmitz and H Schaefer Strah- 
lentherapie, 1933, XLtT 5G4— 567 

The action current in the ischias nerves of frogs under 
the influence of roentgen rays was studied bv the 
authors Doses up to 1 000 r per rmnute and a total 
dose of 5 000 r were used (110 K V 10 raa 20 cm 


ffeld, 1 mm AI) No direct primary influence on the 
nerv e from doses as used in therapy could be detected 
Ernst A Pohle, M D , Ph D 


Roentgen Therapy of Neuralgia of the Tngeminus 
Rudolf Hummel Strahlenthcrapie, 1933 XLAffl 
eS4-68S 

During the period from 1922 to 1932, 30 patients 
were treated in the author’s chnic for neuralgia of the 
tngeminus Techmc IGO K , 4 ma , 30 cm 
E S D , 0 5 mm Al, 0X8 sq cm field of entry ov'cr 
the temporal area, 200-260 r per sitting to be repeated 
three times at eight-day intervals Twenty -seven cases 
were used m the statistics of end results Fiv-e (ISC 
per cent) patients were cured, m another like group 
there was marked improvement, and m 40 fl per cent 
of the patients there was temporary improvement 
lasbng from four to twelve months In six cases 
(22 2 per cent), the treatment was not successful 

Ernst A Pohle M D , Ph D 


Effect of Roentgen Ray's on the Cholesterol Me- 
tabolism and its Compensabon by Lipoid Feeding 
by Mouth Magda Kiesel Strahicntherapie 1933, 
XLAT, 311-342 

The cholesterol content of the plasma was studied 
in rabbits and humans before and after irradiation, 
with nnd without cholesterol feeding Although the 
findings did not point m one direcbon, the author feels 
that one may expect a cholesterol drop after roentgen 
irradiabon This is usually followed by roentgen sick- 
ness If cholesterol is given by mouth, it is often 
possible to avuid the systemic reacbon Emphasis 
IS laid upon the fact that no difference m the behavior 
of the cholesterol content could be seen between patients 
with and without carcinoma 

Ernst A Pohle, M D , Ph D 


Roentgen Therapy m Furunculosis of the Face 
W Baensch Strahlentherapie, 1933, XLA^I, 188-194 
The author studied the effect of roentgen rays on 
furunculosis of the face by companng 103 pabents 
which were treated with 103 untreated controls Con 
scrvabve treatment of non irradiated furuncles of the 
face had a mortality of 10 7 per cent, while irradiated 
pabents showed only 1 9 per cent mortality In 87 
per cent there was a defimte beneficial effect of irradta 
bon The pain subsided and within a few hours after 
exposure the temperature dropped to normal and the 
course of the illness was matenallv shortened The 
majonty of the cases received ISO r through 1 6 Zn -h 
from 3 to 5 mm Al at 30 cm distance somebmes a 
dose of as much as 250 r was applied 

Ernst A Pom-c, hf D Ph D 


The Present Status of Roentgen Therapy of Non- 
raalignant Diseases in AA'omen C J Gauss Strah 
lentherapie, 1933, XLAH, 144—159 

The author discusses bnefly the use of roentgen rays 
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m the following conditions uterine fibroids, uterine 
hemorrhage, disturbances during pregnancy, and 
sterilization, temporary as well as permanent Small 
doses applied to the ovaries and the effect of roent- 
gen rays m inflammatory diseases are also mentioned 
The author discusses the use of radiation in diseases of 
the vulva followed by indications for eirposmg hypo- 
physis, thyroid, thymus, spleen, fiver, breast, kidneys, 
bladder, and finally the vegetative nervous system 
Ernst A Pohle, hi D , Ph D 


Folliculitis with Pseudo-tumor Formation in a 
Patient with Radio-epidermitis Sicca G Schwarz 
and A Frank Strahlentherapie, 1933, XLVII, 196- 
200 

A pabent 77 years of age, with carcmoma of the left 
tonsil, was observed foUowmg x-ray therapy m high 
doses (6,300 r) over the cervical areas The left side 
received the higher dose and showed marked reaction 
That on the right was milder, but directly below the 
mandible there appeared a plum-sized swelhng which 
started to ulcerate at the surface A tentative diagno- 
sis of metastases in the glands was made, but tissue 
curetted from the surface did not show malignant cells 
Withm a week the growth had reduced considerably 
m size and the necrotic area healed Therefore, it must 
have been a folhculitis which was naturally mistaken 
for a malignant mvolvement of the gland 

Ernst A Pohle, M D , Ph D 


RADIATION SICKINESS 

Roentgen Sickness and its Treatment with Car- 
diazol-ephedrm Waldemar Hug Strahlentherapie, 
1933, XLVn, 708-714 

The author recommends Cardiazol-ephedrm m solu- 
tion or in the form of tablets ( 1 tablet = lcc "Olg 
Cardiazol -(- 0 016 g ephedr hydrochlor ) for the 
treatment of roentgen sickness In a senes of 50 
cases it proved to be most effective 

Ernst A Pohle, M D , Ph D 


Liver Extract in the Treatment of Roentgen Sick- 
ness F G Dietel Strahlentherapie, 1933, XL\^II, 
110-113 

The author states that m 16 female pabents the 
symptoms of x-ray sickness disappeared within an 
hour after injection of from 2 to 4 c c of liver extracb 
Ernst A Pohle. M D , Ph D 


RADIUM 

Morbiditj and Mortahtj in Radium Treatment of 
Carcinoma of the Uterus E Wagner Sbahlen- 
thcrapic, 1933, XL^^I, 651-067 
In the autlior’s clinic 127 pabents (114 vnth car- 
cinoma of the cemx and 13 vnth carcinoma of the 
fundus) were beated vnth 322 radium applicabons 
In 62 instances a slight elcv-abon of the temperature 
vnis noted, and 10 bmes high temperature was ob- 


served for a longer period of bme There was not a 
single case of death in this senes 

Ernst A Pohle, M D , Ph D 


Radium Therapy of Circumscnbed Keratosis 
Herbert Fuhs Strahlentherapie, 1933, XLVTII, 194- 
198 

The author treated 280 cases of clavi vnth radium 
In eight cases the lesion was on the dorsum of the toes 
and m twelve at the lateral aspect of the toes, none of 
which responded to treatmenb Of the entire group, 
29 had lesions between the toes and three of those were 
cured (10 per cent), 231 had lesions on the plantar 
surface and 98 per cent of these vvere cured He also 
reports on 154 pabents vnth verruca He treated 46 
cases of veirucie planse juvenilis, vnth 39 lesions on the 
face and seven on the hands In the first group, 80 
per cent and m the second locabon 71 per cent were 
cured The second group of verrucm vulgaris sub- 
divided mto lesions around the nail and those m other 
parts of the body, parbcularly the face and hands 
In the first subdivision numbermg 29, 93 per cent 
showed a cure, and among 79 belongmg to the second 
subdivision 67 per cent responded to the treatment 
Radium therapy of clavi and verruca is, therefore, the 
method of choice The author used from 60 to 100 
mgh at 1 cm distance, filtered through 0 3 Pt or beta 
radiabon applymg 1 mgh per square centimeter of 
lesion 

Ernst A Pohle, M D , Ph D 


Biologic Dosimetry for Radium Preparabons O 
Junghng and H Langendorff Strahlentherapie, 1933, 
XLVIH, 174-186 

The radiabon emitted from radium preparabons 
was studied with biological methods, for instance, the 
effect of Drosophila eggs Quite irregular distnbubon 
of radio acbvity over the surface was seen m many 
instances To quote one example, three 10-mg gold 
needles furnished by the same company with the 
same order showed the followmg vanabons Two had 
the highest radio-acbvity at the porat of the needle 
and dimmished toward the other end, the third 
needle, however, had its maximum emission in the 
center 

Ernst A Pohle, M D , Ph D 


Radium Therapy in Carcmoma of the Lip Edmund 
Kelly Jour Am Med Assn , Feb 11. 1933 C 388- 
390 ' ' 

For carcinomas of the hp radium therapy stands pre- 
emmenUy as the method of choice This is an analysis 
of the cases of 535 pabents suffering from carcmoma of 
the hp for the years 1913 to 1931 The author has 
taken as representative of the success of irradiabon 
those cases treated dunng the years 1921-1929, in- 
clusive Since 1921, an increasing proporbon of 
pabents in whom the lesion was sbll localized or the 
glandular enlargement moderate has been referred for 



38S 


RADIOLOGl 


radium, also, since that year a more standardized 
method of application and calculation of dosage has 
been established. Diagnosis in ei-ety case was made 
by a man expenenced m carcinoma of the Up 

The answer to the question as to whether or not 
radium IS an effective treatment for cancer of the hp 
IS that, regardless of allowances, deductions, and com- 
parative statistics, the fact remains that 200 patients 
with defimte caranoma of the hp, some moderate, 
some extensive, a few even mth glandular metastases, 
were treated by radium alone, and out of these 200 
primary cases there remain 133 patients living and well 
without recurrence two years after treatment, and of 99 
cases treated five years or more ago 72 patients were 
living and well five years after treatment The disease 
IS one that is easilj recognizable before it has becotre 
extensive locally or has metastasized (82 per cent of the 
pnmhry cases show no palpable metastases). there- 
fore one might reasonably expect to get practically 
all cases while they are still in the curable stage and by 
irradiation cure oier 90 per cent without hospitaliza- 
tion 

C G Sutherland, M D 


SCIATICA 

The Significance and Treatment of Saabc Pam 
Winchell McK. Craig and Ralph K Ghonnle> Jour 
Am Med Assn , April IS, 1933, C. 1143 

From a diagnostic standpoint one should consider 
constitutional or systemic disease condibons such as 
diabetes, syphihs, and gout, and the forms of toxic 
neuntis which develop secondary to absorption of lead 
arsenic, or alcohol Tumors of the spinal cord have 
been known to cause undateral pain for many years 
before the development of additional symptoms which 
ivould indicate the diagnosis Bilateral sciabc pain or 
a condibon in which pain is severe enough to require 
morphine, suggests tumor of the spinal cord or menin- 
ges Neurofibromas along the course of the sciabc 
nerve may give nse to sciabc pain Metastabc or pri- 
mary tumors pressmg on the lumboscral plexus may 
has e as their mibal symptous imilateral sciabc pam 
A sciabc syndrome occasionally develops in certam 
vascular diseases Vanous observers suggest that idio- 
pathic or primary sciabca is caused by inflammatory 
reacbons about the roots which go to form the sciabc 
nerve, and that sciabca is due to arthntis of the spinal 
column involving the nen es traversmg the foramina or 
distal to the ganglions Anomalies of the spmous proc- 
esses and lamince and spina bifida occulta are rarely 
the cause of sciabc pam Anomalies of the arbcular 
facets may often be contributory factors Lumbosacral 
strain or arthnbs with changes in the arbcular facets 
or m the lumbos sacral mtervcrtebral discs may be a 
causative factor parbcularly in the lower lumbar 
region The fact that saatic pain does occur m sacro- 
iliac conditions must be accepted although it cannot 
as yet be eiplamed sabsfactonlj A comprehensive 
review of the methods of treatment follows 

C G Sutherland, M D 


THE SKULL (DIAGNOSIS) 

The Formabon of Osteophytes in the Skull and Tlieir 
Pracbcal Significance F Leeser, B Ostertag and 
A Hormtz ROntgenpraxis ^^a} , 19J3 \ ,33l-33a 

Osteophytes are osseous outgrowths on the internal 
aspect of the slmll in the region of the frontal bone 
the etiologic factors are not known They are well 
knmvD to pathologists and have been found m 4 3 per 
cent of autopsy matenal (Dressier) The formabon of 
osteophytes takes place usually m advanced age — in 
the average case at 70 years The female sex shows 
them much more often than does the male For 
roentgenologic demonstraboa occipitofrontal and 
lateral roentgenograms (preferably stereograms) arc 
necessary One may see irregular, somebmes fairly 
well circumscribed areas of increased density, on the 
internal aspect of the frontal bone which may be rather 
e.xtensi\e and of nodular type Calcificabon or ossifi 
cation of the falx may be misleading in lateral roent- 
genograms, but an postcro-antenor film allows the 
differentiabon Another type is characterized by its 
map like symmetnea] appearance On the lateral 
view one can recogmze a dense homogeneous shadow 
which protrudes considerably in couneebon mth the 
convexity of the frontal bone The occipitofrontal 
xnew IS typical one sees usually syunraetncal, cloud 
like, overlapping areas of increased density in the 
region of both frontal bones From a differential 
diagnosbc standpoint, tumors of the dura with cal- 
cificabon, calcifying endotheliomas psammomas, gum- 
mas, etc , must be considered, but homogeneity , situa 
tion, and sharp limitabon of the osteophytes usually per- 
mit a correct interpretation Osteitis fibrosa localisala 
IS less sharply defined and shows areas of bone absorp 
bon with areas of bone apposibon hforcover the 
enbre bone (also the external table) is attacked 
Osteomas onginate in the tabula externa and are uni 
lateral Clinically, formabon of osteophytes is of no 
significance, hoirever, their recognition is important 
for diagnostic reasons 

H W Hefke, MD 


THE SPINE 

Vertebral Epiphysibs and Ostcochondntis Paul O 
Snoke Jour Bone and Joint Surg , October 1933 
XV. 963-908 

The author renews the wnbngs of Scheuermann and 
Schraorl and presents three cases of dorsal k-yphosis 
classified as follows One case of true x ertetuwl epiphy- 
sibs, one case of Qsteochondnbs and one case of x erte 

faral epiphysibs associated with severe osteochondritis 

Some confusion exists relabve to these condibo^ 
VTifle Scheuermann is a clinician Schmorl is a pathoI^ 
gist and the author believes that Schmorl saw the 
termmabon of the disease Scheuermann dewnbed 
There is also a possibility that three or more separate 
dtscases or mamfestabons of the same condibon may 
exist Evans suggested the following pathologic ’^''b- 
ties (1) Vertebral epiphysitis (Scheuermann) (2/ 
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osteochondntis of cartilaginous interface (Scbmorl), 
(3) a combination of these two 
The author’s paper is illustrated by roentgenograirs 
from the three cases he reports 

J N An6, M D 


Prespondylohsthesis Its Roentgenographic Ap- 
pearance and Clinical Significance Sairuel Kleinbcrg 
Jour Bone and Joint Surg , October, 1933, XV, 872- 
881 

In the study of congenital lesions of the spine which 
ore known to be important etiologic factors m distur- 
bances and disabihty of the lumbosacral area, the author 
beheves that prespondylohsthesis also should be con- 
sidered as a possibility This condition may be de- 
scribed as a congenital bilateral laminar defect of the 
last lumbar vertebra without displacement of its seg- 
ments 

The recognition of prespondylohsthesis is important 
because it has been proved a defimte cause of backache 
and back disability, which by appropriate treatment ean 
be cured, and also because, in the author's opinion, it 
precedes spondylohsthesis or actual sublusation of the 
vertebral body The detection and proper treatment of 
prespondylohsthesis, therefore, will prevent the oc- 
currence of spondylohsthesis 

Chmcally, these patients complain of weakness and 
low back pain, aggravated by physical acbvity and re- 
heved by rest and support of the back Other symp- 
toms noted were sbffness of the back and sciatic pain 
Physical examination may reveal lumbar lordosis, and 
tenderness to pressure at the lumbosacral juncUon 
The lateral roentgenogram reveals the pathology 
This shows a vertical or slightly oblique defect in the 
pedicles between the articular processes of the last lum- 
bar, separating the body and supenor articular processes 
in front from the inferior articular processes and neural 
arch posteriorly There is no displacement of the seg- 
ments, although the author found exaggeration of the 
lumbosacral angle in over half of the cases 

The treatment of this condition is surgical and con- 
sists of a fusion of the lower three lumbar vertebrte to 
the sacrum 

J N ANk, M D 


The Dark Stripes in the Roentgenograms of Bech- 
tcrew s Disease Kurt Ehrlich ROntgenpraxis, Ma> , 
1933 V, 347-352 

If one stndies the roentgenograms of a spine affected 
mth Bechterew’s disease, one notices two dark longi- 
tudinal stripes on both sides in the region of the small 
i ertebral joints In the advanced stage of the disease 
another longitudmal stripe is seen- — often with inter- 
ruptions — which represents unquestionably the ossified 
ligamentum apicum or supraspinale The other two 
stripes ha\e been explained by ossification of the liga- 
menta intertransi creana bj Krebs Fischer and 
\bntz belies c that thej are due to an ossification of the 
ligaments of the intern ertebral joints and the ligamenta 
flam B> pathologic, anatomical, and experimental 


studies the author reaches the conclusion that the bony 
tissue about the diseased joints and on the jomt proc- 
esses becomes denser, superimposed on a film in such a 
way as to cause a contmuous stripe of increased density 
Occasionally the bomfied ligamentum antenus, situated 
just m front, tends to increase the density 

H W Hefke, M D 


THE SPLEEN 

Hereditary Gaucher’s Disease J P Anderson 
Jour Am Med Assn , Sept 23, 1933, Cl, 979-981 

Gaucher’s disease, accordmg to the present con- 
ception, may be defined as a non-hereditary congeiutal 
familial disease due to a disturbed hpoid metabolism, 
with the production of an abnormal substance (kerasm) 
This IS stored by histocytes of reticuJo-endothelial on- 
gm, giving rise to the typical Gaucher cell, which is 
found in all tissues, chiefly the spleen, lymph glands, 
liver, and bone marrow, in which reticulo endothelium 
is present Chmcally the disease is characterized by 
splenomegaly, hepatomegaly, pigmentation of the 
skin, pinguecula-hke thickenings of the ocular con- 
junctivre, hemorrhagic diathesis, unique changes in 
the bones with discrete or confluent rarefactions, 
leukopema, anemia of the hypochromic xanety, throm- 
bocytopema, and, m mfants, there may be a pre- 
ponderance of neurologic symptoms About the only 
constant symptom is the enlarged spleen The age 
of onset or first discovery vanes from birth to 32 years 
The course may be acute m children , is usually chronic 
in adults The condition commonly is slowly pro- 
gressive, the patient hvmg for 20 years after the disease 
has been detected While it is familial, there is no 
reported transmission from adult to child 

C G Sutherland, M D 


TENDONS 

Stiff, Painful Shoulders, Exclusive of Tuberculosis 
and Other Infections Edson B Fowler Jour Am 
Med Assn , Dec 30, 1933, Cl, 2106-2109 

Rupture of the supraspinatus tendon is apparently 
the pnmary excitmg cause of most "stiff, painful 
shoulders,” and early recogmtion, with prompt proper 
treatment, xsiU bring about much earlier and better 
end-results Codman found a complete rupture of the 
supraspinatus tendon to every twenty shoulders ex- 
amined and one incomplete rupture to every thud 
shoulder He believes that virtually every rupture is 
caused by the contraction of the supraspmatus muscle 
and that tears are rarely produced by direct trauma 
C G Sutherland, M D 


THE THORAX 

Tuberculous Pencarditis Its Roentgenologic Sig- 
nificance Karl Komblum, Samuel Bellet, and Her- 
man W Ostrum Am Jour Roentgenol and Rad 
Ther, Februaiy, 1933, XXIX, 203-213 

The x-raj diagnosis of tuberculous pericarditis dc- 
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pends upon the demonstration of pericardial path- 
ology (usually in the form of effusion) . the demonstrauon 
of pencardial adhesions (usually at the base), the 
demonstration of tuberculous disease in the lungs or 
elsewhere in the body, and finally the demonstration 
(upon correlation) of the clinical data compatible with 
the diagnosis of tuberculous pericarditis For the dem- 
onstration of pencardial adhesions at the base, it is 
helpful to mject from 300 to 400 c c of air immediately 
after aspirating the fluid as completely as possible, 
a procedure which also makes possible a more accurate 
determination of the heart size The authors also fed 
that exammation ra the erect and recumbent positions 
will show less change m contour of the cardiac shadow 
at the base than m the usual case of non-tuberculous 
pencardial effusion Tuberculous pencardit is es- 
timated to occur in 4 per cent of all tuberculous pa- 
tients The artide is dearly illustrated 

o J E Habbe, M D 


Roentgen Diagnosis of Interlobar Pleunsy Charles 
A Waters Intemat Chnics, II, Senes 43, 196-201 

The author discusses the importance of films made 
tangenbally to the vanous fissures of the lungs and of 
the lateral view in addition to the routine postero- 
antenor view of the chest, m the roentgen diagnosis of 
interlobar pleurisy He bdieves that mterlobar exu- 
dates are far more common than generally suspected, 
but that when properly used, the roentgen ray sddom 
fails to reveal the extent and type of the pathologic 
process 

The fissure m the left lung starts at the hilus, extends 
upward to the postenor wall, and laterally and anter- 
iorly downward, the direction of its course correspond- 
mg roughly to a hne drawn from the third thoracic 
vertebra to the sixth costochondral junction The 
portion of the lung which lies above this line is the upper 
lobe, while that bdow is the lower lobe On the nght, 
there is one main fissure and one accessory fissure 
While the mam fissure runs relatively the same course 
except that it is a little more verbcal, the accessory 
fissure begins m the mam fissure near the postenor 
border of the lung, m the region of the postenor axillary 
Une, and runmng honzontally forward cuts the antenor 
surface of the lung on a level with the fourth costal 
cartilage The upper and middle lobes of the nght 
lung correspond to the upper lobe of the left. 

Interlobar pleunsy may result from any inflam- 
mation of the tissues contiguous to the mterlobar 
pleura, or from extension inward from the free plural 
cavity of pleural effusions or empyema foUowmg 
pneumomc processes, or pulmonary tuberculosis m 
adults The mediastmo-mterlobar type of pleunsy 


which has its ongm m the hdus of the lung is most 
commonly an accompamment of mcdiastmal tubercu 
losis m chfldren but may occur also m adults 

In the ordinary postcro-antenor projection of the 
chest only effusions or fibrosis in the fissure between the 
upper and middle lobes on the nght can be defimtely 
vasuabzed Effusions m the oblique fissures are often 
misdiagnosed as consohdations, tuberculous infil 
trabons, bronchiectases and even early lung tumors 
A lateral view will give the desired mformabon only 
when the pleural thickening or exudate extends be 
yond the mcdiasbnum ton-ard the chest wall sufBcicnOy 
far to cast a shadow which can be clearly differenbated 
from those shadows due to the mcdiasbnal struc 
tures The author advises the use of the fluoroscopc 
to detennme the correct posifaon m which the pabent 
should be placed m making the films Fleischner 
first called attenbon to the so-called "Kreudiohlslel 
lung," in which the pabent rests with the neck and 
shoulders against the film m a semi inchned manner 
and steadies himself by holdmg to the frame of the 
support, thereby stretchmg his abdomen anterior]} 
and producing a marked concavity of the spme. The 
exposure is made antero-postenorly In this posibon 
the plane of the large obhque mterlobar spaces ap 
proaches the honzontal so that the central ray passes 
through the entire extent of the fissure m a tangential 
direcbon lUustrabons are mcluded demonstrabng the 
posibon, as well as roentgenograms illustrating its 
value m the roentgen study of this condibon. 

The differenbal diagnosis of many similar condihons 
mil be stmpltSed if it is remembered that exudates and 
thickeamgs m the obhque fissure, when viewed m the 
"Kreuzhohfsiellung," reveal wedge- or spindle shaped 
shadows with sharply outhned superior and inferior 
borders On the other hand, a pneumomc process, 
with the eicepbon of complete consohdabon of the 
middle lobe, ceases abruptly at one of the fissures and 
presents an irregularity at one of its borders In 
complete consohdabon of the middle lobe the appear 
ance would be a triangular shadow with its base 
against the chest wall, and subsequent roentgeno- 
grams would show rapid alterabon Sharply defined 
tumors of the middle lobe will prore more difhciilt to 
differenbate The lateral view may prove of some as 
sistance by showing a spindle-shaped shadow which 
IS sharply outlined on all sides, but in which the off 
shoot of the spmdle corresponds to the remaimng 
fibrosed fissure 

The author believes that these interlobar exudates 
conbnue for a very long penod of bme, and when they 
are sunple effusions, they may eventually be absorbed 
and leave a residue of thickened pleura 

J N As6, M D 
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LOW PRICED . . . yes/ 

5 "‘ Y&:y efficient 



Will give 
years of 
satisfactory 
service 


BRADY 

FLAT TOP 

BUCKY TABLE 



Supports the Heaviest 
Patient Without Sagging 


' I '‘HIS Bucky table was built 
-L to meet the demand for a 
low-pnced radiographic table 
It IS built of heavy tubular 
steel and angle iron with a 
three ply veneer top 
All moving parts are roller- 
beanng, permitting easy 
manipulation of bucky or tube 
stand The Bucky diaphragm 
IS a regular new style Brady- 
Potter-Bucky Diaphragm, 17 in x 17 in , and travels the full length of the table 
The tube stand is a light weight model with a 6 ft column and counter-balanced tube 
arm Tube arm is arranged for stereoscopic work and has all the facilities for positions 
embodied in the heavier and more expensive tube stands Tube holder is designed for 
radiator type tube and 3^ in by 4 in filters and cone bases 
The overall length of the table is 753^ in , the height 29 in and the 
width with rail mounted tube stand 34j^ in Fimsh is in very dark 
green enamel with polished oak top and chromium plated trimmings 
The table is furnished with or without rail moimted tube stand 
Provision has been made for attachment of rail mounted tube stand, 
should it be desired to add it at a later date 

Brady Flat Top Bucky Table/ without rail mounted tube stand S350 00 

Rail Mounted Tube Stand as shown for Brady Flat Top Bucicy Table 200 00 
Write for complete information 


GEO. W. BRADY & CO. 

Distributors of X-Ray Supplies and Accessories 

809-17 S WESTERN AVE CHICAGO, ILL 
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X-RAY MEASUREMENT 

The only possible means of 
checking and justifying your 
dosage technique. 

D ose control can only be accomplished 
by knowmg the quantity and pene- 
tration reqmred, and liere can be no as- 
surance of either without measurement 
In addition, the vanables in tubes, equip- 
ment and line voltage make the need for 
a measured dose even more imperative 

Exclusive foreign dutribution by 

The General Electric X-Ray Corp. 

~^^^ The Victoreen Instrument 

5806 Hough Ave. Cleveland, Ohio 

lODEIKOn 
ISO-IODEI 

IVIost dependable for clear gall bladder vi8u- 
abeation 

Used satisfactorily m o>er 100,000 reported 
cases 

Satisfactoiy radiograms ba>c been obtained 
hy eitlicr the oral or the intravenous adminis- 
tration of lodcikon 

Iso lodcikon, 

nisbes simultancoush a test of the Iher func- 
tion and an X-Ra^ of the gall bladder 

Literature on request 
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Makert of Fine Medicinal Chemicals NEW YORK 



The Victoreen 
ProteXimeter 

A N instrument for measuring stray 
^ ^ radiation and extremely small 
X-ray and Gamma ray intensities 












You can produce high-class radiographs — ^not 
only one, but as many as you wish, and every 
one an exact reproduction of the onginal 

As soon as you determine the radiographic 
density best suited for diagnosis, you can be 
assured that all films will have just that type 
of density — regardless of the patient’s weight 
Radiographs of the heaviest patient will have 
the same density as those taken of lesser weight 
patients — providing for umform results and 
standardization that increases diagnostic ac- 
curacy 

You can accomplish this as a matter of routme, 
and with a simpliaty of operation you’ll ap- 
preciate — and an exactness you’ll admire after 
usmg conventional apparatus 

Once the machine is mstaUed you are ready to 
produce radiographs with a standardized ana- 
tomical energy technique — a radical improve- 
ment over anything you have ever seen Let 
us tell you more about it Mail the coupon 
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Buck X-Ograph Co 

bt Loui": USA 


BUCKITE 

TfiermoDevelopind 

TANKS 

'ihis new line of teinpeiaturc con- 
trolled and insulated dc\ eloping tanks 
consists of any desired combination of 
SO-inch and 22-incli (inside measure- 
ment) Buckite Compartment Tanks, 
all built into one complete umt Has 
all plumbing connections and controls 
required for the use of hot, cold and ice 
water 

For complete information on 
Buckite Tanks write for Bulletm 
No 2500B 
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7tew Dental Filnb 
With Blue^BlackContiast _/ 


This nei\ dental film possesses a clear, crisp, blue-black quality \\hicli 
produces that depth and roundness of image so essential to the diagnosis of 
closelj related densities It will immediately command ^our interest — 
It Will be your Javonle denial film ajter Uie first trial 

The bright metalhc exterior which carries with it the saentific and 
sanitary appearance of a fine surgical instrument, conveys to jour patient 
the impression of dental radiography properly done 

Medium Speed — suitable for am power of X-ray equipment One film 
or two films to the packet Boxes of two dozen, one-half gross and one gross 
It costs no more 


No Chance For Mistake 

Although coated alike on both sides, 
there is no difficulty in determming the 
front or tube side of the film from the 
back, the ivord "FRONT" appeanng on 
the upper margin of the radioCTaph reads 
correctly when the radiograph is xiewed 
from the tube side — A safe, sure and 
permanent mdica, leaimg no chance for 
mistake as to the position of the film m the 
patient’s mouth 

Film lays flat — NO CURL 

Free sample mailed on request 
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When you think of 

SAFETY FIRST 



You think of safety first in emer- 
gencies . Y et knoAvn dangers are often 
slighted To the radiologist complete 
safety from Ingh tension and unwanted 
radiation are always vital factors 


apparatus Tins slueld and cables rank 
as permanent eqmpment 


You can safeguard against these pos- 
sible hazards, without discarding any 
part of your present eqmpment — by 
adding the PHILIPS “METALIX” 
SHOCKPROOF SHIELD to your 


They increase the scope of action and 
adaptability m use of your tube. Posi- 
tiomng of patients is less difficult, be- 
cause you do not have to take the usual 
precautions against electric shock 


PHILIPS METALIX CORP. 


300 Fourth A^enue 
New York Citj, N Y. 


329 South Wood Street 
Chicago, HI 
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/according fo J B Chnstophcrson, C B E , M A , M D 
(Cantab ), F R C S (Ens ), F R C P (Land ), Physician, City 
of London Hospital For Diseases of Heart and Lungs, in 
the American Journal of Medical Sciences, October 1933, 
the injection of Lipiodol proves a wonderfully accurate 
method of ascertaining the anatomic condition of the bron- 
chial tubes "It causes the patient little discomfort and the 
physician very little difficulty Moreover, lipiodol has 
definite and valuable therapeutic effects It does not irritate 
and, although it has little if any bactericidal action, it 
cleanses the respiratory tract mechanically as tea leaves 
cleanse a carpet A certain amount of it is swallowed, but 
IS practically inert in the alimentary canal until it reaches the 
small intestine, where the pancreatic lipase liberates the 
lodin In my opinion all patients labelled "chronic bron- 
chitis" should have the benefit of a diagnostic lipiodol ex- 
amination of both lungs at the beginning of treatment/ this 
examination might with advantage be repeated later to esti- 
mate progress and for its therapeutic effect " 

Lipiodol ■$ the ongmal, French, iodized poppy-seed oil 
40% in organic combination For bronchial and chest 
diagnosis, Lipiodol is supplied in glass containers of 20 c c 
For deep shadows and easy diagnosis, be sure Lipiodol is 
the contrast medium of choice 

E. FOUGERA & CO., u. 

Manafaelartn and Imporltri of Bntuh, French & Stns$ MtdinnaU twee 184S 
Department RL 

¥ 75 VARICK STREET NEW YORK, N Y 
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Compo»{(e pfefure of Dr Samuel 
I$faatr demoneirating the tnla^o 
iion mtliwd of inlrairronehtal irs 
/edlon of Uf^iODOl^ ^hlnJ the 
fiuoroecoptc tcreen 



(/) Roentgenogram More injedto^ 
,i4pf>earanee trracfieal/i/ normal (7) 
Same after UptodrsUnle^lon Bran 

ehlectatle abbess In right loterr lobe 
preHouilu Inriflbfe Phoioa tom 
Usy Dr OatidH Ballon Montreal 
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3 REASONS WHY THE BAND FOCUS 

PRINCIPLE OF WESTINGHOUSE TUBES 
IS OF THE UTMOST IMPORTANCE TO YOU 



Fine rndiographic definition. 

The efiFecuve focal spot size is only about one- 
third the size of the large rectangular target 
area Result — Fine radiographic definiuon 
with high energy ratings 

Uniformity of focnl spot sizes. 

The unique construction of Westinghouse 
radiographic tubes permits accuracy to half a 
thousandth of an inch in the assembly of the 
filament focusing cup and target Result — 
Negligible variation in focal spot sizes Maxi- 
mum ratings can therefore be assigned, as they 
do not have to be based upon a minimum focal 
spot area much smaller than the average 

Greater millinmpernges. The um- 

forrmty of focal spot sizes is supplemented by 
uniformity of distribution of target heating 
Result — Higher milliamperage ratings with no 
sacrifice of radiographic definiuon 

Westmghorise X-Ray Tubes are handled by 
all first-class dealers 


Westinghouse 

X-Ray 


Wrstm^hiune X-Rjry Company, Ine 
Long Is/and Oty N Y Dept E 38 

Send me complete information regarding the neu Itne 
oj VTestinghouse X^Ray tubes 
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BottH hazftrd ffom* reputation witii 

TIME-SCARRED 

A-Ragf Screens 


Old, spotty intensifying screens enn he 
replaced at surprisingly lone cost 
those nciv, improved raiterson Screens 


a liaaclicap and a dan- 
ger an old, spotty intensi- 
fjing screen can be! It may 
easily defeat the vfork of the 
finest X-Ray equipment and 
the most expert radiograph 
diagnosis. 

Perhaps, to cconomiie, you 
hj%e been obliged to use such screens If so, tou’ll 
be glad to know that non tliey can be replaced at 
surprisingly lou cost. Yon can banish those sliop- 
iiom screens nhich make dull, uncertain images 
and, at a most reasonable figure, can substitute 
genuine Pattersons inth their rich contrast and 
sharp detail 

★ COSTS CUT— 1 011 PROFIT 

Tins IS made possible by Patterson’s ne«, cost-cut 
ting production methods and the development of 
two improved Patterson Screens, namely — 

TAe HiSpeed Combinatton a "thick and thin" 
combination of screens irhich produces ultimate 
speed and assures absolute uniformity of speed 
These screens are so uniform m speed that no dif 
ference between various pairs can be detected 



77/e Par.Speed Combination, combining the best 
features of the former Patterson Standard and Pat 
terson Speed Screens In this conihination you get 
the speed preiiously obtainable in Patterson Speed 
Screens plus the well known durable finish of the 
Standard 

★ DO TRIS— IT WILT PAY YOU 

Simply show this advertisement to your dealer He 
will demonstrate the adianlagcs of the new Patter 
son Screens and will give yon the low figure at 
which these screens can be subntituted for your 
old ones 

If you prefer, write us. Merely list the screens you 
wish to replace and stale the Kilowatt capacity of 
your X Ray planL "We wull gladly and promplb send 
you complete adnee 

THE PATTERSOK SCREEA COMPAM 
Dept. R Towanda, Penn., USA 


Patterson 



iKTEnsiFiinc Screens ruvonosconc 


Installed and Operating 

in Icadinp institutions throughout 
the United States 
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I The safety, flexibility and depiendability of 
. the Waite Shockproof Therapy Umt has 
I opened new fields of opportunity in X-Ray 
i TTierapy for Roentgenologists 

Write for the names of leading 
instituuons where this new Waite 
Shockproof Flexible Unit has 
permitted the use of new tech- 
niques with exceptional success 


Completel) shockproof up to and in- 
cluding 200 Kx and 25 Ma 
Completel) x-ray proof except through 
treatment port 
Every conceivable angulation 
Compression treatment with cone in di- 
rea contact with patient 
Treatment above or below table or couch 
Perfea counterbalance 
Long life X ray tubes 
Shockproof cables, eliminating overhead 



llluttriiltd ts a Ijfical Vaile Sboeiproof 
Therapy nttlallallon Here the VTalle Tube- 
ilaaJ operalei with eomplele safely to the 
paltenl both from high voltage short and 
stray rotation, yet ss so flexthie as to permit 
any augulaiton Current ts sttpplsed through 
the shoeiproof flexible cablet The power 
for the X ray tube is supplied by the Waite 
Therapy Generator, installed In an electri- 
cally shockproof transformer booth 


M'nte for Bulletin 170, describing the complete line of Waite Therapy Generators and Shoeiproof TubetlaaJs 
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Precision js as important to radiographr as to fine nin- 
ning inacbinerj • To obtain tbe utmost detail and contrast 
in the image on tbe film, > ou adjust your phy sical and elec- 
trical factors to the finest units You clioose tbe most ad- 
% antageous anode-film distance — evpose ivath spbt-sccond 
accuracy • Make this care count Use only Eastman Film 
Each film i«ll be exaeth like the last — exactly like the next 
For a successful result, standardize on Eastman 
Ultra-Speed Safetv X-ra> Film Eastman Kodak w 
Compan^ d/edico/ Dmsion. Rochester. jNciv lork f-. — 


EASTMAJV Vltru-Sneeil X-BAY FILM 
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Precision is as important to radmgraphv as to fine n 
ning niachiner}' • To obtain tlic utmost detail and contr; 
in the image on tlie film, >ou adjust jour ph>sical and cl< 
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THE VALUE OF THE MENISCUS SIGN IN THE ROENTGENOLOGIC DIAGNOSIS OF 

ULCERATING GASTRIC CARCINOMAi 

By B R KIRKIIN, M D , Rochester, Minnesota 
Section on Roentgenology’-, The Mayo Clinic 


improved apparatus, ad- 
in techmc, and mformation 
to be gamed from the re- 
corded expenence of his co-workers, the 
roentgenologist is now properly expected 
to examme the stomach with almost the 
same precision as that possible with direct 
vision and to find the most mmute lesions 
He is, likewise, expected to cany his 
differential diagnosis constantly farther, 
and especially to distmguish benign from 
mahgnant disease with a closer approach 
to accuracy In view of the importance 
of this particular distinction, I wish to 
direct attention to a differential sign 
which IS usually reliable 
In 1921 Carman descnbed a new roent- 
genologic sign of ulceratmg caranoma of 
the stomach, a concavo-convex shadow 
representing the ulcer crater, which he 
termed “the memscus sign ” Pnor to 
this, Viennese roentgenologists had pomted 
out that m ulceratmg carcinoraa the cavity 
produced by the ulceration is usually 
situated well wnthin the normal confines 
of tlie gastnc lumen, and thus contrasts 
with the crater of a benign ulcer, which is 
sculptured as a mche in the gastnc wall 
and invanably projects beyond the normal 
limit of the lumen No great stress was 
laid on tins mark of distinction, and the 
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• Read before the Radiological Socief> of Ni 
Amenca, at the Eighteenth Annual Meeting 
Atlantic Cit) , M J,No\ 2S-Dec 1,1932 


appearance of the crater itself was not 
considered, for ordmanly the most stnk- 
mg feature of frankly tumefying carci- 
noma is the resultmg gross dtfect in the 
gastnc shadow, and the form and situation 
of the excavation produced by sloughmg 
are scarcely important 

Carman, however, had m mind car- 
cinomas m which the element of tume- 
faction is much less obvious than that of 
ulceration and of which the character is 
less readily recogmzed Morphologically, 
these lesions, although not mere ulcers, 
are essentially ulcerous rather -than tumor- 
ous, and unless care is exercised, the 
roentgenologist may confound them with 
bemgn ulcers The pathologist often can 
identify -them grossly as carcinomas, be- 
cause -they are characterized by slightly 
elevated, irregular, overhangmg borders 
uneven floors, and no tendency to per- 
forate the wall Carman found that these 
morbid anatomic features can be discerned 
with the roentgen rays and the entire 
picture IS so defimte that he regarded it as 
pathognomonic 

When the lesion is on or near the lesser 
cun’ature m the vertical portion of the 
stomach the crater is seen roentgeno- 
scopically under palpatory pressure as a 
crescentic shadow, with its convexity 
irected outward, and the term “memscus” 
aptly apphes to it men the lesion is on 
the lesser cun^ature distal to the angular 
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THE VALUE OF THE MENISCUS SIGN IN THE ROENTGENOLOGIC DIAGNOSIS OF 

ULCERATING GASTRIC CARCINOMA' 

jBy B R KIRKLIN, M D , Rochester, Minnesota 

Section on Roentgenology, The Mayo Chnic 


improved apparatus, ad- 
in techmc, and information 
to be gained from the re- 
corded expenence of his co-workers, the 
roentgenologist is now properly expected 
to examine the stomach with almost the 
same preasion as that possible with direct 
vision and to find the most mmute lesions 
He is, likewise, expected to carry his 
differential diagnosis constantly farther, 
and especially to distmgmsh benign from 
malignant disease with a closer approach 
to accuracy In view of the importance 
of this particular distmction, I wish to 
direct attention to a differential sign 
which IS usually rehable 

In 1921 Carman descnbed a new roent- 
genologic sign of ulcerating carcmoma of 
the stomach, a concavo-convex shadow 
representing the ulcer crater, which he 
termed “the memscus sign ’’ Pnor to 
this, Viennese roentgenologists had pointed 
out that m ulcerating carcmoma the cavity 
produced by the ulceration is usually 
situated well mthin the normal coniines 
of the gastnc lumen, and thus contrasts 
witli the crater of a benign ulcer, which is 
sculptured as a mche in the gastnc wall 
and invanably projects beyond the normal 
limit of the lumen No great stress was 
laid on tins mark of distinction, and the 

‘ Read before the Radiological Socict> of North 
Amenca, at the Eighteenth Annual Meeting, at 
Atlantic Citj , N J , Nov 2S-Dcc 1,1932 




appearance of the crater itself was not 
considered, for ordmanly the most stnk- 
mg feature of frankly tumefymg carci- 
noma is the resultmg gross defect m the 
gastnc shadow, and the form and situation 
of the excavation produced by sloughmg 
are scarcely important 

Carman, however, had m mmd car- 
emomas m which the element of tume- 
faction IS much less obvious than that of 
ulceration and of which the character is 
less readily recognized Morphologically, 
these lesions, although not mere ulcers, 
are essentially ulcerous rather than tumor- 
ous, and unless care is exercised, the 
roentgenologist may confound them with 
bemgn ulcers The pathologist often can 
identify them grossly as caremomas, be- 
cause they are charactenzed by shghtly 
elevated, irregular, overhangmg borders 
uneven floors, and no tendency to per- 
forate the wall Carman found that these 
morbid anatomic features can be discerned 
with the roentgen rays and the entire 
picture IS so defimte that he regarded it as 
patliognomonic 

VTien the lesion is on or near the lesser 
cun'ature m the vertical portion of the 
stomach the crater is seen roentgeno- 
scopically under palpatory pressure as a 
crescentic shadow, with its convexity 
directed outward, and the term “meniscus” 
aptly apphes to it VTien the lesion is on 
the lesser cun^ature distal to the angular 
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T wo years ago we announced the 
KX-1 KenotronX'RayUrut,capable 
of producing radiographs with 1000 ma , 
85 kv p , m 1/ 120th second The KX-1 is 
even today the most flexible high power 
x-ray unit ever designed, covenng the 
entire diagnosUc field 
But due to the fact that the KX-1 
requires a power supply not ordinanly 
available, many prospective users have 
been obliged to forego its advantages 
It IS for these users that the KXC-5 
Apparatus has been designed, to renew 
their mterest m the possibilines of high 
speed radiography 

Specifically, the KXC-5 is a combi- 
nation of two umts, the KX-5 Kenotron 
X-Ray Unit with a radiographic ratmg 
of 500 ma at 85 kv p , and a condenser 
discharge unit. \i^en the KX-S umt is 


used in combmanon with this con- 
denser unit, greatly increased energy 
and radiographic speed are made pos- 
sible, even with a relanvely small power 
supply Adult chest and gastro-intestinal 
radiographs, for instance, are made with 
exposures averaging l/80th second — 
sufficiendy fast to arrest motion Even 
the heaviest lateral chest, at 84 inch dis- 
tance, may be successfully radiographed 
in l/30th second, infant chests in 
l/140th second 

The KX'5 Unit may be operated in- 
dependently of the condenser discharge 
unit, for Toutme radiography and ther- 
apy In fact. It would prove a most 
pracocal investment to install the KX-5 
at this ome, with the idea of adding the 
condenser discharge unit later, without 
compheanng the installanon whatsoever 
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improved apparatus, ad- 
; in techmc, and mformation 
to be gained from the re- 
corded expenence of his co-workers, the 
roentgenologist is now properly expected 
to examine the stomach with almost the 
same preasion as that possible with direct 
vision and to find the most mmute lesions 
He IS, hkewise, expected to carry his 
differential diagnosis constantly farther, 
and espeaally to distmguish bemgn from 
mahgnant disease with a closer approach 
to accuracy In view of the importance 
of this particular distinction, I wish to 
direct attention to a differential sign 
which IS usually rehable 

In 1921 Carman described a new roent- 
genologic sign of ulceratmg caranoma of 
the stomach, a concavo-convex shadow 
representing the ulcer crater, which he 
termed “tlie memscus sign ” Prior to 
this, Viennese roentgenologists had pomted 
out that in ulceratmg carcinoma the cavity 
produced by the ulceration is usually 
situated well ivithm the normal confines 
of the gastric lumen, and thus contrasts 
with the crater of a benign ulcer, which is 
sculptured as a mche in the gastric wall 
and invariably projects beyond the normal 
limit of the lumen No great stress was 
laid on this mark of distinction, and the 

‘Read before the Radiological Societ> of North 
America at the Eiglilccnth Annual Meeting at 
Atlantic City, N J , Nor 2S-Dcc 1. 1932 



appearance of the crater itself was not 
considered, for ordmanly the most strik- 
ing feature of frankly tumefymg carci- 
noma IS the resultmg gross defect m the 
gastnc shadow, and the form and situation 
of the excavation produced by sloughing 
are scarcely important 

Carman, however, had in imnd car- 
cinomas in which the element of tume- 
faction IS much less obvious than that of 
ulceration and of which the character is 
less readily recogmzed Morphologically, 
these lesions, although not mere ulcers, 
are essentially ulcerous rather than tumor- 
ous, and unless care is exerased, the 
roentgenologist may confound them with 
bemgn ulcers The pathologist often can 
identify them grossly as carcinomas, be- 
cause they are characterized by slightly 
elevated, irregular, overhanging borders 
uneven floors, and no tendency to per- 
forate the wall Carman found that these 
morbid anatormc features can be discerned 
with the roentgen rays and the entire 
picture IS so definite that he regarded it as 
pathognomonic 

Vflien the lesion is on or near the lesser 
cur\mture m the verfacal portion of the 
stomach the crater is seen roentgeno- 
scopically under palpatory pressure as a 
crescentic shadow, with its convexity 
directed outward, and the term “memscus” 
aptly apphes to it men the lesion is on 
the lesser curvature distal to the angular 
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Figs 1-^4 and 1-B 1-4 {left), Roentgenoscopjc view The meniscus complex on the lesser curvature is 

seen between the bps of the examiner’s index and middle fingers 1-B {nght about). Stomach with lesion tn 
still (Rtghl, below), Specimen with lesion 


masura, the base of the crater bends with 
the wall and the meniscus is concave 
above If the ulcer is on the posterior 
wall, the crater appears, under manual 
pressure over the stomach, as a dense, ir- 
regularly rounded shadow encircled by a 
transradiant zone which corresponds to 


the elevated border 

At the Mayo Clmic the diagnostic value 
of the meniscus ivith its attendant phe- 
nomena has been abundantly proved, and 
I feel that it is worthy of renewed emphasis 
In every surgical case in which these 
manifestations are elicited an ulceratmg 
carcmoma has been found at operation 

Although the memscal form of the crater 
as seen m typical cases is important, it 
seems to me that the shghtly raised, over- 
hanging border is even more significant 
When the pressure necessary to demon- 
strate It is exerted over a lesion of this 
character on the lesser currature, the 
banum-fiUed crater is separated from the 
banum in the stomach by a cle^ zone 
which represents the approximated over- 
hanging border of the ulcer Similarly, 
when the lesion is on the ' 

the marginal ndge surrounding c 
,rdep.cSd as a„ ancrclmg tnmsn,d».nt 


zone In either mstance the zonal de- 
fect IS quite as stnkmg as the shadowed 
crater and distmguishes the lesion from 
bemgn ulcer, which seldom has a raised or 
overhangmg border Another mark of the 
meniscus-crater is its slowness in emptying 
under pressure, and for this the marginal 
shelf is also responsible 

Certam other features aid in distinguish- 
mg ulceratmg gastnc caranoma from 
sunple ulcer If the crater is visible 
tangentially as a niche, which is rarely 
the case, it does not project beyond the 
normal boundary of the lumen, the rug® 
about it are obliterated, not accentuated 
and convergent as in benign ulcer, oc- 
casionally the base of the ulcer has a some- 
what irregular profile, m the mesial new 
a crater on the postenor wall usually has 
an irregular margin, spastic phenomena 
are notably absent, the lesion is not tender 
on pressure, and may be palpable if jt jg 
sufliciently large and the abdominal «all 
IS thin and lax 

Ulcerating carcmoma has a decided 
predilection for the lesser cun ature distal 
to the angular mcisura, and on compres- 
sion the crater often assumes the form of 
a sht, with its long axis aligned mth the 
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Ulcerating- c^cinoma 


■ 'FL 
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Figs 2-A and 2-B 2-A (left) Roentgenoscopic appearance of meniscus on leper curvature, almost identical 

with that shown m Figure 1-A Duodenal bulb deformed by an ulcer 2-B {right, above), Stomach, with ulcer- 
atmg carcinoma on lesser curvature (Right below). Segment contaimng lesion 






% 


Figs 3-4and3-B 3 1 (/c/0* Rc)entgcnoscopic appearance of meniscus on lesser curvature, somewhat larger 
than m preceding cases 3-B (rig/jf), Ulcerating caremoma in situ and m excised specimen 


cun'ature Banum pent up in a deep on the distal part of the lesser curvature 
sulcus between higiertrophied rugai has a differs from ulcerating carcinoma m that 
similar appearance but can easily be dis- the niche of the former projects promi- 
lodged Benign, indurated, saddle-ulcer nently and its base is con\ e\ above, where- 
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Fig 4 Meniscus on lesser curvature and, above m 
insert, resected specimen 


as the crater of an ulcerating caremoma 
in this situation does not protrude con- 
spicuously, if at all, and its base is con- 
cave above 

To demonstrate these lesions and deter- 


mme their character, roentgenoscopic ex- 
ammation under mampulation is mdispen- 
sable After the stomach is filled with the 
mixture of banum the lesions are likely to be 
concealed so completely that they are not 
visible m the roentgenogram and some- 
tunes are not readily shown even by com- 
pressmg the stomach Accordmgly, m- 
spection should begm when the first swal- 
low of banum enters the stomach, and the 
mucture should be distnbuted over the 
gastne walls by palpatory^ pressure to ex- 
hibit the entire mucosal rehef If an ab- 
normahty is seen, the patient may be allowed 
to take additional quantities of banum 
slowly, if the examiner so deswes, but not to 
distend the stomach By a downward- 
strokmg pressure of the examiners hand, 
the memscus complex of crater and en- 
circhng ndge can be 

between the outspread fingers The com 

nlex IS demonstrable not only when 
P 1 ir»wTia fil^o w^iicn 


they are quite small, as shown by the fol- 
lowmg cases observed withm a year, m 
all of which the diagnosis rested wholly 
on this combination of signs 

In the first case, that of a man aged 73 
years, roentgenoscopic exanunation re- 
vealed a min ute memscus on the lesser 
curvature, below the angular mcisura 
(Fig 1-A) The diagnosis was small 
ulceratmg caremoma on the lesser curva- 
ture below the angle of the stomach On 
surgical exploration the lesion could not 
be discerned until the lesser pentoneal 
camty was opened to permit mspection 
of the posterior gastric wall It was seen 
then as a small, flat growth on the postenor 
wall near the lesser curvature Balfour- 
Polya resection was performed The path- 
ologist’s report was adenocaranoma graded 
2, 1 9 cm by 1 7 cm by 7 mm , with be- 
ginnmg shallow ulceration (Fig 1-5) 
In his notes, the surgeon stated that the 
patient had one of the smallest caremomas 
that had been diagnosed 

The second patient was a man aged 74 
years On physical exammation a firm, 
nodular, somewhat movable mass about 
5 by 15 cm was felt in the upper portion 
of the abdomen Roentgenoscopy of the 


omach disclosed a very small memscus 
2 lesser cum^ature, at the angle, and 
ifimte deformity of the duodenal bulb 
ug 2- A) The diagnosis was early ul- 

ratmg caremoma of the stomach and 
lodenal ulcer Neither diagnosis ac- 
, unted for the palpable mass, and the 
itient was returned for roentgenoscopy 
the colon This revealed an obstructive 
5 ion near the hepatic flexure, apparently 
sociated with mtussusception On ex- 
oration, the surgeon found (1) an 
vagmated tumor, grossly carcinoma, of 
e cecum, (2) a duodenal ulcer, and (3) 
small tumor, probably malignant, on the 
;ser cunmture 3 mches (7 5 cm ) aboic 
e pylorus Hemicolectomy was per- 
-med, with the expectation of operating 
the stomach later if the patient sur- 
red The cecal tumor proied micro 
mically to be a papillary^ adcnocarci 

*Un r^otloT^f .1., -1 
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of pneumonia Necropsy confirmed the 
presence of the duodenal ulcer and the 
ulceratmg gastric carcmoma (Fig 2-B) 
The latter was 2 by 1 7 cm in dimensions 
and of the adenomatous variety 

In the third mstance, that of a man 
aged 31 years, the lesion was a shallow 
ulcer, 1 5 by 3 cm , situated on the lesser 
curvature ]ust below the angle In con- 
sideration of the memscus sign, the roent- 
genologic diagnosis was ulceratmg car- 
cmoma (Figs 3-A and 3-5) At operation, 
the surgeon found it difiicult to believe 
that the lesion was other than a simple 
ulcer with an inflammatory zone about it , 
from macroscopic inspection the pathologist 
likewise mchned to the opmion that it 
was not malignant (Fig 3-5) Micro- 
scopically it proved to be adenocarcinoma 
The fourth patient was man aged 70 
years On roentgenologic examination a 
small memscus was apparent on the lesser 
curvature, sUghtly distal to the angle, and 
the diagnosis accordingly was ulceratmg 
caranoma (Fig 4) Ildien exased by the 
surgeon, the lesion, which was 1 cm m 
diameter, had the appearance grossly of 
a benign ulcer, but microscopically it was 
found to be an adenocarcinoma graded 3 
In each of these cases the meniscus was 
so small that it would not have been demon- 
strable without close adherence to a routine 
roentgenoscopic teclimc Even when the 


lesions are considerably larger, careful and 
methodical examination is requisite to 
disclose them Espeaally necessary are 
three technical features, namely, to be- 
gin roentgenoscopic mspecbon when the 
first swallow of banum is taken, to dis- 
tribute the bolus- of banum and its suc- 
cessors over the wall of the stomach b)' 
mampulation, and to study the internal 
gastnc relief while it is being revealed b)" 
downward stroking pressure of the ex- 
ammer’s fingers To accomplish these 
maneuvers successfully it is imperative 
that the patient’s abdormnal wall be com- 
pletely relaxed Cntical exammation of 
the mternal surface of the stomach was 
mtroduced long ago bv Holzknecht and 
IS -widely employed Observance of this 
detail apparently has not been um- 
versal, however, for roentgenography of 
the mucosal rehef, now being empha- 
sized by European roentgenologists, has 
been regarded by many as fundamen- 
tally new Roentgenograms for perma- 
nent record are often desirable, but 
roentgenoscopic scrutiny of the gastnc 
internal topography is basic, and the most 
trustworthy method of discovenng nar- 
rowly linuted orgamc changes 
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CARCINOMA OF THE LIP AND MOUTH' 

By CHARLES L MARTIN, E E , M D , Dallas. Texas 
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T he literature produced by the latter 
cancer centers allots a r6Ie of ever- 
increasing importance to irradiation 
m the treatment of lesions m and about the 
mouth, but the average practitioner of 
medicme, whose judgment is based on his 
personal expenence, is m most mstances 
qmte unconvinced of its value Nor is he 
always to be condemned for his attitude, 
smce his radiological confr^es, espeaally 
those located at a distance from the large 
cities, are too frequently mclmed to use 
meffiaent methods, assummg perhaps that 
they cannot afford to eqmp themselves 
with the necessary apparatus needed for 
better results 

It IS the author’s opmion that quite 
creditable work may be done with equip- 
ment of modest proportions, and this article 
is written m an effort to stimulate the m- 
terest of those radiotherapists who are not 
connected with large, nchly endowed msti- 
tutions Then good work, displayed be- 
fore then medical colleagues, will mold 
medical opmion as no amount of wntmg 
can possibly do 

Carcmomas of the hp, mouth, and phar- 
ynx are, with few exceptions, of the squa- 
mous-cell vanety, and, generally speakmg, 
it may be stated that efldaent treatment 
must be designed to take care of that kind 
of mahgnancy Experimental work and 
chmcal observation have evolved certam 
pnnaples which should, when possible, be 
followed They are 

1 Six to twelve erythema doses of 
irradiation are needed for the actual cure 
of squamous-cell carcmoma 

2 Recovery is more rapid and sur- 
rounding normal tissues show a qmcker 
return to normal when the treatment is 
administered over a prolonged period, 
usually from seven to fourteen days 

I Presented before the American Congress of Radi- 
ology, at Chicago, Sept 25-30 1933 


3 Short wa\e lengths produced by 
hea\y filtration lessen the mjury to sur- 
roundmg normal tissues but are not es- 
sential m treatmg superficial lesions on 
the hp 

4 An attempt should always be made 
to produce a cure with the first senes of 
treatments, smce the second attempt is 
never so successful and may produce in- 
junous effects 

5 Infection and imtation (tobacco, 
bad teeth, etc ) interfere with healmg and 
must be elumnated durmg treatment 

Smce the therapy accorded pnmary 
lesions IS quite different from that used for 
metastases in the neck, the first porbon 
of this paper will deal entirely with the 
pnmary conditions and the management 
of the neck wdl be taken up later 

CANCER OF THE LIP 

Carcmoma of the hp is an accessible, 
easily recogmzed lesion which metastasizes 
very late Any method of treatment 
which thoroughly eradicates the primary 
lesion will, therefore, produce a large 
number of cures, and the surgical stabs- 
facs are umversally good However, both 
x-rays alone and radium alone have, in the 
hands of those therapists possessed of 
enough courage to give ample dosage, 
brought about equally good results Un- 
fortunately almost ever)' surgical , lunc 
has seen many cases beated by tlie o\ ^ r- 
caubous radiologist who slowly feels ins 
way along, ginng one or tno erythnna 
doses and then waibng a fev weeks to sec 
what happens After a few months of tins 
therapy the lesion frequently becomes so 
radioresistant that radiabon is no longer 
effecbve, and the surgeon who is final!)' 
called m cannot understand wh) he was 
not consulted m the beginning This con 
serv'abve atbtude m radiabon therap\ h 
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been sponsored largely by the dermatologi- 
cal literature, lyhich, almost without ex- 
ception, recommends doses that are en- 
tirely too small to produce a cure 
Most carcmomas of the hp which do not 
extend mto the mucous membrane of the 
cheek and which have not been treated 
previously with radiation, respond qmte 
satisfactorily to from six to twelve imm- 
mum erythema doses of long wave length 
x-rays The cosmetic results are very good 
mdeed and the method is an economical 
one, smce neither hospitalization nor ex- 
pensive radium apphcators are necessary 
This techmc was developed by Pusey (1) 
more than twenty years ago, but for some 
reason it has never come mto general use 
Our plan of treatment has been pub- 
lished m previous articles (2, 3, 4) and will 
not be elaborated here Suffice it to say 
that one or two erythema doses of hghtly 
filtered x-rays generated at a low voltage 
are admimstered to the lesion and im- 
mediately adjommg tissues every day or 
every other day until from six to twelve 
erythema doses have been given A marked 
reaction occurs but complete healing 
usually IS obtained m from six to eight 
weeks In 1931, statistics were published 
covermg 119 traced cases treated from 
1900 to 1925 Eleven of these patients 
had glands m the neck at the time of treat- 
ment and they are all dead this leaves 
108 cases that had no palpable glands at 
the time of treatment Of this group, 
104 have remained well without visible 
evidence of the disease for five years or 
longer — many have been well for more than 
ten years and one for thirteen years The 
four that died had defimte recurrences m 
the glands In this senes, then, 96 3 
per cent of the patients unthout demon- 
strable extension into the lymphahc sys- 
tem have remamed well for five years or 
longer 

A recent survey of a similar group treated 
from 1925 to 1928 shows 41 patients out 
of 42 ahve at the end of five years, one 
dymg of a recurrence m the glands of the 
neck Two cases m this senes had stub- 
born local recurrences which were treated 


surgically, ivith good results It is only 
fair to say that most of the lesions in this 
latter sun^ey were of moderate size and, 
therefore, favorable for treatment This 
may be attnbuted to the fact that the 
radiologic method has become well known 
m our vicmity as a simple procedure which 
usually cures cancer of the hp without 
operative mterference Watchful wait- 
mg is never so frequent when the proposed 
treatment is non-surgical 
Exception is frequently taken to our 
statistics because, in most instances, no 
histologic studies are made The chmcal 
diagnosis of carcmoma of the hp is a 
relatively easy one to make and those who 
have newed our patients or then photo- 
graphs rarely quesfaon the diagnosis It 
is our feehng that the best cosmetic re- 
sults cannot be obtamed, particularly m 
small lesions, when tissue is removed, and 
smce the biopsy may also favor metastases 
the procedure is usually omitted m hp 
cases The rapid disappearance of the 
tumor under treatment is m itself a valu- 
able diagnostic test, smce benign lesions 
do not as a rule show this response 

Lip lesions which prenously have been 
subjected to a long senes of meffective 
x-ray treatments do not receive the tech- 
mc just described When there is no 
nsible irradiation effect or the reaction is 
of a moderate degree weak radium needles 
are implanted under the edges of the tumor 
for a period of seven days This techmc 
will be descnbed m detail under the head- 
ing of Intra-oral Caranoma It requires 
hospitahzabon and may produce some 
scarring, but it is usuafiy quite effectnr 
When the treated area shows a smoldering 
treatment reaction which has not healed 
m a reasonable penod, radical excision of 
the mvolved region offers tlie best chance 
of a good result 

Carcmomas arising on one side of the 
hp sometimes extend out onto the mucous 
membrane linmg the cheek and mvohe 
the comer of the mouth in such a manner 
that the \-ray cone cannot be apphed 
dnectly to all the lesion In such cases 
weak radium needles are sewed under the 
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edges of the inaccessible portions of the 
tumor for a penod of seven days, while 
the accessible portion is treated with the 
regular x-ray techmc This combmed 
plan has proved qmte satisfactory m that 
it produces httle deformity of the comer 
of the mouth and the mucous membrane 
is restored to a practically normal con- 
dition 

INTRA-ORAL CARCINOMA 

Intra-oral carcinoma is a much more 
difficult problem than hp carcmoma, be- 
cause metastases of a stubborn type occur 
quite early No plan of treatment has 
yielded a high percentage of cures, but 
radiation has become the method of choice 
m hospitals where it is available, because 
of its relative simpliaty and the good 
cosmetic results which it frequently yields 

Radiologists are all famihar with the 
good work done by Quick and his co- 
workers at the Memorial Hospital with 
gold radon seeds However, these im- 
plants are immediately available m only 
a few centers outside of New York City 
and m most localities they must be ordered 
from New York if they are to be obtamed 
at all A worthy substitute is, therefore, 
highly desirable m the more distant com- 
mumties 

Regaud (5) has, durmg the past ten years, 
advocated the use of hea\uly filtered plati- 
num radium element needles of low m- 
tensity for intra-oral malignancies, and 
his technic has been further elaborated 
by Cade (6), Ward and Smith (7), Birkett 
(8) , and others in London hospitals This 
method has certain disadvantages in that 
it necessitates hospitalization for seven or 
eight days, and it cannot be used in regions 
which are difficult of access such as the 
posterior nasopharynx, where radon seeds 
may be placed mtli specially constructed 
trocars However, it is an efficient, rela- 
tively economical procedure wffiich re- 
duces sloughing and secondary reactions 
to a mimmum, and it may be earned out in 
any standard operating room 


Our needles are all constructed of plati- 
num-uidium and have wall thicknesses of 
0 5 and 0 6 milhmeter There are three 
different sizes which have active lengths 
of 1, 2, and 4 cm , respectively, and the 
radium element is evenly distnbuted 
throughout each needle so that there is 
0 6 mg contamed m each centimeter of 
active length This method of loadmg 
was adopted after it was found that 0 6 
mg of radium m a 1 0 cm needle could 
destroy 1 0 cubic centimeter of squamous- 
cell carcmoma when it was centrally placed 
for a penod of seven days In effecting 
implantations an effort is always made to 
msert the needles beneath and around the 
edges of the tumor so that they are spaced 
about 1 cm apart They may be placed 
radially or m parallel patterns, and in 
intra-oral work each needle must be 
stitched m place so that it cannot be lost 
or shpped out of position 

The details of the techmc were 
giveh m a previous article (9) When 
a large mass occurs in the cheek, it is 
wise to sew a row of small needles around 
the edges of the tumor wathm the mouth 
and msert a senes of long needles under 
the growth from an external approach 
This Carnes out the general plan of 
thoroughly radiatmg the tumor bed and 
its growmg edges, which apparently ac- 
counts for the success of the needle tech- 
mc Such a plan is more difficult of exe- 
cution when the lesion appears m the 
tongue or floor of the mouth, but the at- 
tack IS always aimed at the tissues sur- 
roundmg the neoplasm when possible 
After the implantation is completed 
radiographs are made and the needle pat- 
terns are studied If the distnbution of 
the sources of radiant energ}^ is not quite 
what it should be, a readjustment is made 
Smee success depends on a good pattern 
this procedure is a most valuable one 
Perhaps the greatest disadvantage of radon 
seeds is the fact that they cannot be re- 
adjusted after they are once inserted into 
the tumor It is also found rather diffi- 
cult to place these tiny structures wuth 
the precision that can be attamed wnth 
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the needles, the location of which is in- the mouth being washed out frequently 
dicated by anchor stitches with antiseptic solutions The invohed 

During the tune that the radium re- region is also parated at least three tunes 
mams m place the patient stays m the daily with 2 per cent mercurochrome 
hospital, although he is usually not con- The diet consists for the most part of a 
fined to bed for more than one or two days hquid 2,000-calone formula, augmented at 
A ngid system of oral hygiene is obsen'^ed, inten^als with small amounts of fruit 
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Fig 3 Carcinoma involving comer of the mouth The evtemal lesion i\as treated with \-rays and 
■weak radium needles were used in the comer of the mouth with the result shown on the right 


juice Although codeine is ordered for 
all cases it is rarely needed after the second 
or third day 

At the end of seven days, when the 
anchor stitches are chpped and the needles 
are removed, some shrinkage of the tumor is 
frequently seen After about two weeks 
the mucous membrane in the treated 
region takes on a grayish color Although 
at first glance a slough appears to be form- 
ing, such IS not really the case, because the 
reaction is hnuted to the superfiaal layers 
and IS not accompanied by pam In an- 
otlier two or tliree weeks the grayish mem- 
brane comes away, leavmg pink granu- 
lation tissue beneath, and rapid heahng 
usually follows ''^Tien the pnmary lesion 
IS of moderate size the whole process re- 
quires about two months Practically no 
scamng is obsen^ed when the tumor is 
small, and when scars do result they are 
soft and pliable and give little trouble 
afterward 

Many of the early workers constructed 
cumbersome lead shields which were worn m 
the mouth to protect the bony structures 
from the effect of tlie rays We have found 
tins precaution unneccssarj’’ and have on a 
number of occasions planted 0 6 mg 
needles against tlie alveolar margins and 
the hard palate for seien days mthout 
producing necrosis in the bone Hard 
palate implantations mil invanably pro- 


duce a superficial reaction on the tongue 
unless some protective apparatus is used, 
but these reactions heal readily, leavmg 
little evidence of their presence 

Since this work was started m our 
laboratory m a very limited way about 
three years ago we have no three- to five- 
year statistics available However, a bnef 
survey of our matenal may be of some 
mterest Our cases have been unselected 
and represent a rather unfavorable group, 
commg for the most part from the rural 
distncts Forty such pabents have been 
beated, but three of them can no longer 
be located, lea\mgagroup of 37 that have 
been traced Thirty of these cases were 
treated more than one year ago and a study 
of their progress is of some value The 
prunar}' lesions varied from one-half to 
three mches in diameter, but only two 
measured less than three-quarters inch m 
diameter, and twenty measured one inch 
or more m diameter Sixteen, or about 
half of the pabents, had palpable Ijmph 
nodes in the neck at the bme that treat- 
ment Avas instituted Histologic studies 
shomng squamous-cell caremoma to be 
present were made in all of the cases ex- 
cept two, but the clinical diagnosis seemed 
endent in each instance The pathologic 
department at Baylor Umversity Hospital 
graded most of the tumors as I or II, but 
a few Grade III neoplasms ivere en- 
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the needles, the location of lYhich is in- 
dicated by anchor stitches 

During the time that the radium re- 
mains in place the patient stays m the 
hospital, although he is usually not con- 
fined to bed for more than one or two days 
A ngid system of oral hygiene is obsen^ed 


the mouth bemg washed out frequentl}-- 
with antiseptic solutions The mvolved 
region is also pamted at least three times 
daily with 2 per cent mercurochrome 
The diet consists for the most part of a 
hquid 2,000-calone formula, augmented at 
inten^als with small amounts of fruit 
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Tig 5 Grade I squamous-cell carcmoma of the cheek treated with weak radium needles The result on 
the nght indicates that the lower grades respond as well as the higher ones 


the histologic grading might be In fact, 
some of the Grade I tumors have shown 
as rapid a regression as any of the others 
It is our impression, therefore, that grad- 
mg is of httle value except insofar as it 
indicates the probabihty of early metas- 
tases or the radiosensitivity of metastases 
whicli have already appeared 

One of our greatest problems has been 
the care of the patient, usually with an 
advanced lesion, who, several months after 
treatment, develops a recurrence m the 
treated area or adjacent to it In the 
beginning these cases were again sub- 
jected to an extensive radium implantation, 
but almost ivithout exception this pro- 
cedure resulted m tlie formation of a deep 
slough, which often did not eliminate aU 
of the diseased tissue and the ultimate re- 
sult was usually most unhappy If, as 
many think, pnmarj^ resolution occurs as 
a result of tlie effect of radiation on the 
young blood vessels eiitcnng the malignant 
tissue, a second heaxw dose may completely 
obliterate the blood supply, and this is 
what apparently happens In one such 
case the side of tlie cheek and a large part 
of tlie neck fell aw ay, lea\mg the mandible 
exposed There was surpnsingl} little 
pain, and no endence of carcinoma can 
be detected at tlie end of a year How- 
c\cr, this good result was exceptional and 
secondary implantations should most cer- 


tainly be avoided when possible For this 
reason the first needle pattern must be 
laid out with meticulous care so that the 
greatest possible regression may be ob- 
tained from it 

CARCINOMA OF THE PHARXTSIX 

Mention has already been made of the 
difficulty encountered m usmg radium 
needles m the posterior portion of the 
mouth and m the pharynx Fortunately, 
tumors located m these regions are as a 
rule quite radiosensitive Martm and 
Pflueger (10) have recently shown that 
phaiqngeal tumors are much more sen- 
sitive to radiation than their grading would 
indicate, and m some cases complete 
tliough temporary regression followed the 
administration of less than twn erythema 
doses mto the lesions Hownver these 
same authors advocate a minimum of 
six erjitliema doses for the production of 
an actual cure 

External radiation is obviously more 
likely to be successful in cases in whicli 
the malignant tissue is not deeply sit- 
uated and IS quite radoisensitive, and 
Coutard’s (11) good results in pharxngeal 
tumors (obtained with his massive divided 
dose x-ray technic) are, tlierefore, not sur- 
prising Since his doses are given in 
terms of the amount striking the skin, an 
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countered The pnmars lesions disap- 
peared in all except two patients One 
was an old, anemic man with a hard, 
deep ulcer m the cheek, the other a man 
who used tobacco and alcohol excessivel}' 
soon after the treatment was given 
Seventeen of the cases (56 per cent) have 
been alive for more than one year, and 


twelve (40 per cent) have shown no 
evidence of carcinoma for a year or more 
Two of this latter group, one a carcinoma 
of the tongue and the other a caranoraa 
of the cheek, have remained well for a 
httle more than three years 

The pnmar}" lesions have responded to 
treatment equally well, regardless of what 
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Fig 7 Squamous cell carcinoma Grade III mvolvmg larynx and pharynx The result on the right u as 
obtained by appl> mg ten half erj thema doses of deep x-rays to the left side of the neck on successive da> s 


having palpable nodes that are considered 
operable, and those having inoperable 
metastases in the neck 

The first group is the one over which 
most controversy anses The surgeon who 
obsei^^es that a large number of the patients 
of this type who have block dissections get 
well IS quite certain that a routme block 
should be done m every case This at- 
titude cannot be shaken, even though it 
has been shoivn that m most instances the 
material removed contams no malignant 
tissue If this routine is to be adopted, 
it should be reserved for the mtra-oral 
lesions, which usually involve the lymph 
nodes quite early Carcinoma of the hp 
spreads to the lymphatic system at a much 
later stage of the disease and should, m our 
opinion, be handled in a more conservative 
manner Our statistics (12), as well as 
those of Duffy (13), indicate that the num- 
ber of cures obtained equals that accredited 
to the most radical surgical procedures, 
and the patients not only avoid the incon- 
\ enience of the operation but are not sub- 
jected to its added risks — a small factor 
but still vordi considenng It is our 
custom to administer hea\"3' external ir- 
radiation to the neck inth deep x-rays and 
radium packs at tlie same time tliat the 
pnraan lesion is treated The dosage is 
sufficient to cause a marked desquamation 
of tlic superficial laiers of the skin The 


patient is warned about the significance of 
enlarged cervical nodes and is asked to 
report back immediately upon discovermg 
glands m the neck '^Tien they appear 
later, and this is a rare occurrence m hp 
cases, a block dissection is recommended 
When the neck contams operable mahg- 
nant lymph nodes at the patient’s first 
visit, operation is admsed In this class 
of patients a difference of opimon fre- 
quently arises over what constitutes an 
operable case Quick’s (14) entena are 
based on an ample experience and may be 
used as a guide He considers that a case 
IS operable which has a few freely movable 
glands that show no evidence of extension, 
have not broken through their capsules, 
and are situated on one side of the neck 
only Patients hamng numerous glands, 
glands attached to underlying structures, 
and glands on both sides of the neck are 
not considered operable WTien, at the 
time of operation, the surgeon feels that 
he may be leanng malignant tissue behind, 
radon implants or small platinum radium 
needles may be used in the suspicious re- 
gions Of course, sucli cases are not really 
operable m the beginning, but m border- 
hne cases it is sometimes difficult to ac- 
curately determine operabihtj' 

The inoperable cervical nodes are a 
radiological problem though not a verx- 
hopeful one Although many radiologists 
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Fig 7 Squamous cell carcinoma Grade III mvolvmg larynx and pharynx The result on the right was 
obtained by appljnng ten half erythema doses of deep x-rays to the left side of the neck on successive days 


hayTng palpable nodes that are considered 
operable, and those having inoperable 
metastases in the neck 

The first group is the one over which 
most controversy anses The surgeon who 
obsen'es that a large number of the patients 
of this type who have block dissections get 
well IS quite certam that a routme block 
should be done m every case This at- 
titude cannot be shaken, even though it 
has been shown that m most mstances the 
matenal removed contams no malignant 
tissue If this routme is to be adopted, 
it should be resen’^ed for the mtra-oral 
lesions, which usually involve the lymph 
nodes quite early Caranoma of the hp 
spreads to the l 3 rmphabc system at a much 
later stage of the disease and should, m our 
opmion, be handled m a more consen'^ative 
manner Our statistics (12), as well as 
those of Duffy (13), mdicate that tlie num- 
ber of cures obtamed equals that accredited 
to tlie most radical surgical procedures, 
and the patients not only avoid the mcon- 
1 enience of tlie operation but are not sub- 
jected to its added risks — a small factor 
but still worth considering It is our 
custom to administer heaiw external ir- 
radiabon to the neck inth deep \-rays and 
radium packs at tlie same time tliat the 
pnmarx lesion is treated The dosage is 
sufficient to cause a marked desquamation 
of the superficial layers of the skin The 


patient is warned about the significance of 
enlarged cervical nodes and is asked to 
report back immediately upon discovermg 
glands in the neck "WTien they appear 
later, and this is a rare occurrence m hp 
cases, a block dissection is recommended 
When the neck contains operable mahg- 
nant lymph nodes at the patient’s first 
visit, operation is advised In this class 
of patients a difference of opmion fre- 
quently arises over what constitutes an 
operable case Quick’s (14) criteria are 
based on an ample expenence and may be 
used as a guide He considers that a case 
IS operable which has a few freely movable 
glands that show no evidence of extension, 
have not broken through then capsules, 
and are situated on one side of the neck 
only Patients hanng numerous glands, 
glands attached to underlying structures, 
and glands on both sides of the neck are 
not considered operable WTien, at the 
time of operation, the surgeon feels that 
he may be leainng malignant tissue behind, 
radon implants or small platinum radium 
needles may be used in the suspicious re- 
gions Of course, such cases are not reallj 
operable in the beginning, but in border- 
line cases it IS sometimes difficult to ac- 
curately determine operability 

The inoperable cenucal nodes are a 
radiological problem though not a veix 
hopeful one Although many radiologists 
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are opposed to interstitial radiation for 
such patients, our best results have been 
obtained with a combination of external 
and mtemal sources Long platmum 
needles contauung 0 6 mg of raium per 
centimeter of active length are inserted 
beneath the mvolved nodes and well be- 
yond them, at mtervals of 1 to 1 5 cm , 
and left m place for seven days A 100- 
mg radium pack, hairmg the radium placed 
m platmum capsules with 1 mm walls, 
at a distance of 2 cm from the skm, is 
then applied to the neck over the mvolved 
nodes and left m place for thirty -six hours 
In addibon, both sides of the neck from the 
upper ]aw to the clancle are given an 
erythema dose of x-ray generated at 200 
K V and filtered through 0 75 mm of 
copper and 1 0 mm of alummum at a 50- 
cm target-skin distance This plan pro- 
duces a marked desquamation of the skm 
and a few areas may show a temporary 
superfiaal ulceration However, m the 
course of four to six weeks the reaction sub- 
sides, leavmg the skm soft and phable and 
the mahgnant glands usually show a 
marked shrmkage The patients show 
definite chmcal improvement which may 
last for from four to six months and oc- 
casionally much longer 

SUMMARY 

Techmcs are described which should 
enable a radiotherapist havmg a standard 


x-ray laboratory and a moderate quanbtj 
of radium available to produce creditable 
results m cancer of the hp and mouth 
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CHRONIC ARTHRITIS OF THE SPINE’ 

By HOWARD P DOUB, M D , Detroit, Michigan 
Department of Roentgenology, Henry Ford Hospital 


NDER this title, we include those 
non-specific arthntides whose ongin 
IS in dispute, and whose nomenclature 
and chnical differentiation have never 
found universal acceptance These ar- 
thntides are often grouped under the name 
of “spondyhtis deformans,” especially 
those cases which exhibit deformity and 
vanous grades of ngidity “Spondylitis 
ankylopoietica” is a name which is some- 
times apphed to those cases whose chief 
charactenstic is ankylosis of the spme, 
usually due to ligamentous calcification 
The etiolog}’- of this group is usually at- 
tnbuted to some obscure infectious agent 
We beheve that from a study of the 
clinical features, together with the gross 
roentgen pathology, one can differentiate 
these cases still further The classifi- 
cation given by Knaggs (1) seems to be 
clear-cut and the termmology bears a di- 
rect relation to the underlying pathology 
This classification is as follows I Spon- 
dylitis Ossificans Ligameniosa — ^This corre- 
sponds to the cases descnbed by Mane and 
Strumpell and is usually considered as the 
spinal mamfestation of atrophic arthntis, 

II Spondylitis Miisculans — ^This group 
IS identical vnth the type descnbed by 
Von Bechterew, who emphasized the mus- 
cular weakness and the nerve changes, 

III Spondylitis Osteoarthritica — The 
changes in this type represent the type of 
arthntis that is ordinanly designated as 
hypertrophic arthntis 

The subject matter of this communi- 
cation IS for the most part old, and we 
have no onginal contnbution to make 
Rather, we have gone back to the onginal 
articles of I\Iane (2) and Von Bechterew 
(.3 and 4), attempting to get their pomt of 
^^e^\ of the conditions that bear their 

' Presented before the Radiological Sociel\ of North 
America at the Rightcenlh Annual Xlccting at Atlantic 
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names and to correlate this with our later 
knowledge, which is more largely denved 
from the roentgen exammation 

SPONDYLITIS RHIZOMELIQUE— MARIE- 
STRIIMPELD ARTHRITIS 

This type of ankylosmg arthntis was 
first descnbed by Pierre Mane (2) m 1898, 
who called it “spondyhtis rhizomehque” 
from the Greek words spondylos, meaning 
“vertebra,” rhiza, meanmg “root,” and 
mehs, meanmg “member ” The chief char- 
acteristics of the disease accordmg to Mane 
(2) are the coincidence of complete fusion 
of the spme with more or less pronounced 
ankylosis of the hips and shoulders, but 
with relatively shght mvolvement of the 
other articulations of the extremities 

It is characterized by an ascendmg type 
of ankylosis m which the cemcal spme 
IS last and least affected There is apt to 
be a greater degree of ankylosis of the 
hips than of the shoulders, while the 
sacro-ihac articulations are ankylosed quite 
early m the course of the disease There 
IS an excessive forward inclmation of the 
trunk due to flexion-ankylosis of the hips, 
but the spine itself is more or less straight 
from the sacrum to the mid-dorsal area, 
above that pomt there is a defimte forward 
mclmation of the spme, produemg 
kj’^phosis The chest and pelvis show a 
definite flattemng m the anteropostenor 
position, there is respuatory immobihty 
of the tliorax, and respuation is almost 
entuely abdommal 

In order to counteract the fonvard m- 
chnation of the body, these unfortunates 
stand mth the knees flexed and tlius mam- 
tam their equffibnum, their posture as- 
suming, therefore, the shape of a Z They 
are more confortable in bed when Ijnng 
either on the side or partly upnght, mth 
a support under the upper back and the 
head 
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Tlie age of onset is usually lu the third 
and fourth decades, but some cases are seen 
earher and some after fifty years of age 
The symptoms usually begm as pam m 
the spme and other jomts, with early re- 
striction of motion and final ngidity of the 
spme, which is bony m chtu-acter and im- 
mobile even under anesthesia Other 
s 3 Tnptoms are slight and transitory 

The process consists mostly m calci- 
fication of the spmal hgaments, with very 
httle change m the mtervertebral discs, 
which may tend to persist because of the 
fixation of the vertebrse by the bony wall 
around them Most of the spmal hga- 
ments parbcipate m this bony enclosure 
Ankylosis of the articular facets, and of 
the nbs with the vertebrse, is accomplished 
both by hgamentous calcification and 
by osseous proliferation The sacrum is 
umted to the iha by osseous proliferation 
so that they become fused as one bone 
The vertebrse themselves are not markedly 
changed The ankylosis of the hips and 
shoulders is not due to hgamentous cala- 
fication as m the spme, for m these jomts 
there is absorption of the arbcular carti- 
lage, followed m turn by fibrous and bony 
union Mane (2) says that we are deal- 
mg more with ossification of periarticular 
fibrous tissue than a ventable arthropathy 
On the roentgenogram, destruction of 
the sacro-ihac articulations is one of the 
first changes noted Ankylosis is ac- 
compamed by irregular calaficabon m the 
hgaments of the lumbar spme wthout 
correspondmg changes m the vertebrae or 
in the mtervertebral discs As the lesion 
progresses there is an mcrease m the 
amount of calcification m the bony wall 
around the vertebra, until they are fin^y 
umted It also graduaUy extends up the 
spme until the entire spme is mvolved 
The cervical spme shows the least change, 
but frequently there is emdence of ank)'- 
losis lATien lateral views of the spme are 
made, the mtervertebral discs v^l show 
httle change m thickness The hips and 
shoulders do not show much change unb 
the spme is well advanced m the disease 

process 


The foUowmg is an abstract of the es- 
senbal features taken from Mane’s ongmal 
descnpbon of his first case (2) The 
pabent was a farmer, 31 3 'ears of age 
There was a history of a mild arthnbs 
begimung at the age of 12, with several 
recrudescences of the disease The nght 
hip became ankylosed m 1SS4, which was 
twelve years before the date of this report 
In 1886, the hips and spme became anky- 
losed, while the cermcal spme was the last 
porbon attacked In 1889 the pabent 
first complained of difficulty m swaUow- 
mg, and there was gradual progression 
of the condibon untd the time of this 
commumcation On Feb 24, 1896, he 
presented himself to the author (Pierre 
Mane) with flexion of both knees There 
was also flexion of the pelvis so that the 
man’s trunk and legs presented a Z- 
shape The trunk was inchned forward 
so that it was almost honzontal, the face 
lookmg downward at a pomt three meters 
from the feet In order to mamtam 
eqmhbnum m a standmg posibon, he 
rested his hands on the antenor porbons 
of the thighs He had great difficulty m 
walkmg with or without crutches, and 
also difficulty m removmg his trousers and 
shoes as he could not touch his feet with 
his hands The hip jomts at this tune 
were ngidly ankylosed In bed, he pre- 
ferred to rest on the postenor lateral 
aspect of the trunk, lymg on either side 
with the covers tucked under the parts 
which did not touch the bed The thighs 
were flexed and the feet crossed one over 
the other The movements of the upper 
exbemibes were restricted only m the 
shoulders The excursion of the head m 
flexion and extension vas very limited— 
it did not exceed 35 degrees — and there 
were only shght lateral movements There 
was marked flattemng of the thorax and 
the nbs were almost immobile during rcs- 
puabon, which was almost entireh ab- 
dommal If the patient mshtd to look 
forward, he raised his head then flexed 
his knees, assummg a figure Z The 
temporo-mandibular joints were normal 
the spine was rigid and presented exag 
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geration of the normal curve m the upper 
dorsal region, there was effacement of the 
normal curve m the lumbar area, and sco- 
hosis was observed The muscles were 
well developed 

This is a rather typical descnption of 
vanous cases that have been reported 

SPONDYLITIS MUSCULARIS — VON 
BECHTEREW TYPE 

This condition was first described by 
Von Bechterew (3 and 4), who called it 
“stiffness, with humpmg of the back ” 
There is a bow-hke kyphosis of the cervical 
and upper dorsal spme, with a compensa- 
tory lordosis m the lumbar spme The 
spme is sensitive to percussion and is 
markedly hrmted m motion The chest 
is flat and immobile The peripheral 
]omts are not affected It is a slowly 
progressive disease of unknown etiology , but 
it appears to bear some relation to trauma 
and heredity 

Knaggs (1) beheves that the most im- 
portant factor m producmg the bow-hke 
kyphosis is the feeble tone of the muscles 
He beheves that the atrophy of the mter- 
vertebral discs is also secondary to the 
muscular failure and is caused by the m- 
crease of pressme at certam pomts conse- 
quent upon the forward bendmg of the 
spine 

Von Bechterew studied the nerve root 
lesions associated ivith this condition and 
reports an autopsy on one case There 
was evidence of degeneration of the nerve 
roots m the lower cervical and upper dorsal 
areas, but there were no changes m the 
upper cervical area and practically none 
m the lumbar area In the areas affected, 
the posterior roots were almost entirely 
degenerated throughout, with less marked 
degeneration of the anterior roots In the 
cord, the columns of Goll and Burdach 
were affected, the area of the latter cor- 
responding to the entry of the postenor 
roots, and he believed that the degenera- 
tion could be explamed on the basis of 
tlie chronic inflammator}^ changes in the 
meninges around the area There was no 


mvolvernent of the spmal jomts as in 
arthritis deformans, and no evidence of 
compression of the nerves due to narrow- 
mg of the spmal foramma 

This disease may begm m early hfe and 
later become stationary or may develop 
later m hfe It is of the descendmg type, 
be ginnin g m the lower cervical and upper 
dorsal areas, the other ]omts of the body 
seldom bemg affected The spme be- 
comes entirely rigid, due to fusion of the 
bodies of the vertebrae antenorly, the 
mtervertebral discs become narrowed or 
entirely disappear and when this happens, 
the vertebral bodies approximate and fuse 
antenorly by a layer of bone There is, 
however, no calcification of the hgaments 
as IS seen m the Mane-StrumpeU type of 
arthntis There is conspicuous deform- 
ity, due to the rounded kyphosis m the 
upper dorsal and lower cervical areas 
causmg the upper trunk and head to be 
projected forward to a noticeable degree 

The roentgenogram shows a rounded 
kyphosis of the upper dorsal spme, with 
narrowmg of the discs and vanous changes 
m the vertebrse, rangmg from shght bone 
production to complete bony fusion an- 
tenorly There is also a noticeable lack 
of extensive changes m the lower spme 

SPONDYLITIS SENILIS 

Knaggs (1) and Stemdler (5) beheve 
the changes noted m the spme m old age 
may be regarded as a vanation of spon- 
dyhtis musculans In senile kyphosis we 
find narrowmg of the discs, with fusion 
of the vertebra; which may also show 
narrowmg The normal cun^es of the 
spme are absent and there is apt to be a 
generalized arcuate kyphosis, with for- 
ward mchnation of the head and upper 
trunk In this condition the narrowmg 
and disappearance of the discs are not 
limited to the upper dorsal area, but may 
extend throughout the spme Knaggs 
(1) states that weakness and atrophy of 
the muscles progress simultaneously with 
shnnkage and disappearance of the mter- 
vertebral substances He beheves that 
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the weakened muscular power tends to 
aggravate the deformity 


SPONDYLITIS OSTEOARTHRITICA — HYPBR- 
TROPHIC ARTHRITIS 


Hypertrophic arthritis of the spme is 
more apt to develop after fifty years of 
age and is most frequent m males It is 
found many times m mdividuals who have 
been engaged m occupations requirmg 
arduous labor and some authors feel that 
this has a definite etiologic bearing 

It IS usually a generalized condition and 
IS frequently associated with mvolvement 
of peripheral joints The changes m the 
spme are similar to those m other jomts 
m that there are margmal osteophytes 
with ebumation, and narrowmg of the 
]omt spaces m late cases The ebumation 
IS often not as marked, however, as it is 
m the peripheral jomts, which appears 
to be due to the lumted motion of the 


spmal joints as compared to other jomts 
Pam and restriction of motion are the com- 
mon symptoms m early cases, with a 
dorso-lumbar convexity of the back m 
the late cases after absorption of the 

discs , 

Baetjer and Waters (6) state that the 

first x-ray change to be noted will be a 
flattenmg of the edge of the vertebra 
where the lateral hgaments are attached 
Exostoses form later at these points md 
slowly extend toward the adjacent verte- 
brae These may develop until they form 
a bony bridge betiveen the 
However, bony ankylosis of the vertebrae 
m hypertrophic arthritis is not ru e 
In many ad^anced cases large hook-hke 
spurs mil be seen that appear to 
but do not unite Knaggs (1) says that 
a study of proven cases among muse^ 
specimens showed that fusion of 
j^ticular surfaces of the bodies and of ^e 
articular processes iras unusual, *at m 
losis of the nbs to the vertebrae had not 
occurred, and that the lammae and spmous 
were not umted by bone He 
that m instances m nlnd, fusion 


did occur, “it was m circumstances 
where pressure and probably complete 
immobihty were possibly determining 
factors " 


RELATION OF PARATHYROIDS TO ANKX'- 
LOSING SPONDYLITIS 

Oppel (7) beheves that spondyhtis rhi- 
zomehque and spondyhbs musculans are 
stages of the same disease and that the 
difference is quantitative rather than 
quahtative He prefers the name “anky- 
losmg polyarthritis” to cover both con- 
ditions 

In studymg a group of these cases, 
Oppel found a definite hypercalcemia and 
a decrease in the electro-excitation of the 
muscles Smce the hormone of the para- 
thyroid bodies had been shown by CoUip 
to increase the level of the blood calaum, 
Oppel concluded that hyperparathyroid- 
ism and ankylosmg spondyhtis were re- 
lated He proposed the theory that the 
arthritic sjmdrome developed after certain 
mfections, m persons possessmg a pre- 
disposition or constitutional tendency to 
hjqierparathjToidism 

He quotes Samann’s study in 49 cases 
to the effect that, foUomng parathj^oidec- 
tomy, there was improvement in 33 cases 
and no improvement m the other 16 
Oppel says that obnously the permanent 
changes cannot be cured but that the dis- 
appearance of hypercalcemia stops the 
process of progressive ankylosis and that 
this IS the most important result of the re- 
moial of the parathyroid glands He 
beheves also tliat the reduction of the 
hi’percalcemia in some i\a\ influences 
bcneficialh tlie function of the \oluntan 
muscles, ginng tliem greater freedom of 
movement 

LeRiche and Jung (S) also belie \e that 
m cases of poll arthritis associated with 
h) percalccmia, the rcmo\aI of the para 
th^ roids has much to offer and should he 
done early Balhn and Morse (<)) i,u_ 
wise include multiple ank\ losing arthntis 
m the chapter on paraUn roidism 



DOUB CHRONIC ARTHRITIS OF THE SPINE 


151 


DISCUSSION 

It would be logical to attempt to classify 
the chrome arthntides of the spine under 
the broad headmgs — atrophic and hyper- 
trophic — as are used in generalized ar- 
thritis It IS difficult to obtam an agree- 
ment on this, as the findmgs m the spme 
vary considerably from those m the pe- 
ripheral jomts It IS suggested by some 
authors that this may be due to the rela- 
tive immobility of the spmal jomts as com- 
pared to the penpheral ones There are, 
m all probabihty, other factors such as 
abnormal pressure on the vertebral bodies 
due to lack of muscle tone or arduous 
labor, which would seem to play some 
part 

Spondyhtis rhizomehque is usually classi- 
fied under the head of atrophic arthritis 
The changes m the spme itself vary from 
the penpheral type m that there is usually 
no narrowmg of the joint spaces and no 
bone destruction and no bone proliferation, 
but rather a calcification of the penarticu- 
lar structures The etiology is usually 
asenbed to to\ms from mfeebous processes 
as m atrophic arthntis Hypertrophic 
arthntis is, of course, sundar to hyper- 
trophic arthntis elsewhere, ivith narrowmg 
of the jomt spaces and with varymg de- 
grees of margmal osteophytes, without 
ankylosis as a rule 

Great care must be taken m the evalua- 
tion of the changes shown by the roent- 
gen film, owing to the osteophytic changes 
that may be present from static and 
mechanical stresses, and from senility 
These help to explain the relatively ex- 
tensive hjqiertrophic changes which are 
frequently found in the spine without a 
corresponding degree of sjmiptoms Spon- 
dylitis musculans, or the Von Bechterew 
tjqie, and tlie so-called senile kjqihosis are 
placed in the hypertrophic group by Stemd- 
ler (5), nlio beheves that faulty posture, 
occupational strain, etc , may predispose 
to this condition Knaggs, as noted above, 
is of the opinion that feeble tone of the 
muscles, mtli a consequent increase of 
pressure on tlie vertebra b}’- forward 


bendmg of the spme, is the most important 
etiologic factor Heredity is also said to 
be a factor and various members of a 
fa mil y may be affected 

Spondyhtis rhizomehque usually be- 
gms m the third and fourth decades or 
even earher Spondyhtis musculans may 
also begm m early life, and later become 
stationary, or may develop later m hfe 
Hypertrophic arthntis usually begins after 
fifty, but may show some changes earher 
The ankylosis of the spme produced by 
these arthntides is another pomt of classi- 
fication by certam authors They place 
spondyhtis rhizomehque and spondyhbs 
musculans in one classificabon and desig- 
nate them by the term “chrome ankylos- 
mg polyarthntis,” or “spondyhbs anky- 
lopoiebca ” Spondyhtis rhizomehque is 
an ascendmg ankylosis, beginmng m the 
sacro-ihac jomts and progressmg up the 
spme until the enbre spme is held ngidly 
by calcification of the ligaments surround- 
mg it Spondyhbs musculans is of the 
descendmg type, begmmng m the upper 
dorsal and lower cervical spme and often 
not mvolvmg the lower lumbar area In 
this, the vertebrse are approximated by 
absorpbon of the discs and the vertebrae 
are muted antenorly by a bndge of bone 
Hypertrophic arthntis, on the other hand, 
produces huge osteophybe spurs around 
the vertebral margms, but usually does 
not produce ankylosis Oppel (7) not 
only designates spondyhbs rhizomehque 
and spondyhbs musculans as stages of the 
same disease, but beheves the ebolog)'^ to 
be hypercalcerma induced by hyperpara- 
thyroidism He recommends removal of 
the parathyroids m the treatment of this 
condibon He does not claim a disappear- 
ance of the existmg arthntis but states 
that as the hypercalcemia is eliminated, 
the progressive ankylosis stops He also 
beheves that there is a greater freedom of 
movement of the voluntary muscles 
These obsen'^ations have been confirmed 
by several other authors We beheve that 
many more observ'^abons over a longer 
penod of time are necessary before this 
theor)'^ can be fully accepted 
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the weakened muscular power tends to 
aggravate the deformity 


SPONDYLITIS OSTEOARTHRITICA — HYPER- 
TROPHIC ARTHRITIS 


Hypertrophic arthritis of the spme is 
more apt to develop after fifty years of 
age and is most frequent m males It is 
found many times m individuals who have 
been engaged m occupations requirmg 
arduous labor and some authors feel that 
this has a definite ebologic bearmg 

It IS usually a generalized condition and 
IS frequently associated with mvolvement 
of peripheral jomts The changes m the 
spme are similar to those m other jomts 
m that there are margmal osteophytes 
with ebumation, and narrowmg of the 
]omt spaces m late cases The ebumation 
IS often not as marked, however, as it is 
in the peripheral jomts, which appears 
to be due to the limited motion of the 


spmal jomts as compared to other jomts 
Pam and restriction of motion are the com- 
mon symptoms m early cases, with a 
dorso-lumbar convexity of the back m 
the late cases after absorption of the 

discs , ^ 

Baetjer and Waters (6) state that the 
first x-ray change to be noted iviU be a 
flattenmg of the edge of the vertebra 
where the lateral ligaments are attached 
Exostoses form later at these pomts ^d 
slowly extend toward the adjacent v^e- 
brse These may develop until they form 
a bony bndge between the vertebrae 
However, bony ankylosis of the vertebrae 
m hypertrophic arthntis is not the rule 
In many advanced cases large hook-like 
spurs mil be seen that appear to impmge 
but do not umte Knaggs (1) sajs that 
a study of proven cases among museum 
specimens showed that fusion of the 
articular surfaces of the bodies and of the 
articular processes was unusual, that ank 
losis of the nbs to the vertebrae had not 
occurred, and that the laminae and spmOTS 
proSse^ were not umted by bone He 
s that .n matancca in tvh.ch fusion 


(hd occur, “it was m arcumstances 
where pressure and probably complete 
immobihty were possibly detemimmg 
factors ” 


RELATION OF PARATHYROIDS TO ANKA"- 
LOSING SPONDYLITIS 

Oppel (7) beheves that spondyhtis rhi- 
zomehque and spondyhtis musculans are 
stages of the same disease and that the 
difference is quantitative rather than 
quahtative He prefers the name “ankjf- 
losmg polyarthritis” to cover both con- 
ditions 

In studymg a group of these cases, 
Oppel found a defimte hypercalcemia and 
a decrease m the electro-excitation of the 
muscles Smce the hormone of the para- 
thyroid bodies had been shown by Colhp 
to mcrease the level of the blood calcium, 
Oppel concluded that hyperparathyroid- 
ism and ankylosing spondyhtis were re- 
lated He proposed the theory that the 
arthritic syndrome developed after certain 
mfections, m persons possessmg a pre- 
disposition or constitutional tendency to 
hyperparathyroidism 

He quotes Samarm’s study in 49 cases 
to the effect that, foUomng parathyroidec- 
tomy, there was improvement in 33 cases 
and no improvement m the other 16 
Oppel says that obmously the permanent 
changes cannot be cured but that the dis- 
appearance of hypercalcemia stops the 
process of progressive ankylosis and that 
this IS the most important result of the re- 
moval of the parathyroid glands He 
beheves also that the reduction of the 
hvqiercalcerma in some w ay influences 
beneficially the function of the voluntarv 
muscles, givung tliem greater freedom of 
mov ement 

LeRichc and Jung (S) also believe that 
in cases of polyarthritis associated with 
h} percalcemia, the remov al of the para- 
tliyroids has much to offer and should be 
done early Ballin and Morse fi) like- 
wise include multiple ankylosing arthntis 
m the chapter on parathvroidism 
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THE RESULTS OF RADIUM AND ROENTGEN-RAY TREATMENT^ 

By BERNARD P WIDMANN, M D , Philadelphia 
From the Radiological Department of the Philadelphia General Hospital 

^HE purpose of this paper is to evaluate In many instances roentgen-ray studies 
the results of roentgen-ray and radium are negative for bone metastasis, yet it 
treatment for 152 cases of cancer of is possible for metastasis to exist and to 
the prostate m the Radiological Depart- be of such shght involvement that it is 
ment of the Philadelplna General Hospital not readily subject to x-ray demon- 
Smce nearly every case required admission stration There were several mstances m 
to the hospital when first seen, the study this senes m which cases presented lumbar 
obviously resolves itself mto an analysis and sacro-diac pams of sufficient mtensity 
of the palhative benefits of radiation for to justify the inference of metastasis, yet 
chmcally advanced cases The question this evidence was not ob tamed to a definite 
IS often raised How much value is high and mdisputable degree for as long as 
voltage radiation for the late and advanced from two to four months m five cases m 
cases? Is it really worth while? this group 

With this object m view it seemed The advanced stages of the matenal m 
necessary (o) to associate the relevant these 152 cases is mdicated by the fact 
cluneal data of age, duration of symptoms, that 82 per cent were admitted to the hos- 
diagnosis, extent of mvolvement, bone pital when first seen, only 18 per cent bemg 
and gland metastasis as well as pathologic at first treated as ambulatory cases On 
characters, and (5) to outhne and discuss the other hand, the cases with high or 
the technical procedures of radiation em- medium degrees of mahgnancy are prob- 
ployed ably representative of the average case 

For the study of the irradiation group, from the standpomt of duration of symp- 
82 cases were selected because they were toms when medical advice is first obtamed, 
known to have received an adequate dose because the average duration of symptoms 
of high voltage roentgen rays as compared at the first consultation was from six to 
with a chmcally similar group of 70 cases twelve months The only cases m this 
receiving no irradiation Every patient senes that are probably not representative 
in this senes died The termmal stages of what might be regarded as chmcally 
of the disease m each mstance were typical “early,” are the group of so-called low 
of cancer grade mahgnancies 

The chmeal factors were so vanable In this senes there were 101 out of 152 
that it was obviously difficult to evaluate patients who recognized symptoms withm 
end-results on ,the basis of statistics 12 months, grouped as follows 57 withm 

Moreover, the beneficial effects are not 6 months, 42 within 12 months, 27 

always in conformity with statistical esb- with defimte symptoms persisting over a 
mations, neither is the palpable extent penod of two years, 6 for 3 years, 7 for 
of involvement a true record of the actual 4 years, 8 for 5 years, and 5 had symptoms 
extent of the disease The time incidence longer than 5 years These latter two 
of the first sjTnptom on hospital records groups were obviously Ion grade mahgnan- 
does not always indicate the onset of the cieS and the life cycle from admission to 
di^by any means death was bnef because of a rapidly fail- 

' Read ai the FighteenUi Annual Meeting of the health and Strength on adnussion. 

Radiological Soacty of North Amenca, at Atlantic compatible With the terminal stagfCS 
Cirt.Noi 2S-DCC 1. 1{132 These obsen^ations on the duration of 
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When the characteristics of spondyhtis 
rhizomehque and spondyhtis musculans 
are compared, it seems rather odd that 
they should be considered as stages of the 
same process The pathology of the two 
conditions is qmte different, the signs and 
symptoms and development of the two 
diseases are also radically different, the 
etiology, as given by most authors, is also 
distmct— the mam pomts of similanty are 
ankylosis of the spme, with k)qjhosis m 
the upper portion 
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^HE purpose of this paper is to evaluate 

the results of roentgen-ray and radium 
™ treatment for 152 cases of cancer of 
the prostate m the Radiological Depart- 
ment of the Philadelphia General Hospital 
Smce nearly every case required admission 
to the hospital when first seen, the study 
obviously resolves itself mto an analysis 
of the paUiative benefits of radiation for 
chnically advanced cases The question 
IS often raised How much value is high 
voltage radiation for the late and advanced 
cases? Is it really worth while? 

With this object m view it seemed 
necessary (n) to assoaate the relevant 
clmical data of age, duration of symptoms, 
diagnosis, extent of mvolvement, bone 
and gland metastasis as well as pathologic 
characters, and (6) to outlme and discuss 
the techmcal procedures of radiation em- 
ployed 

For the study of the irradiation group, 
82 cases were selected because they were 
known to have received an adequate dose 
of high voltage roentgen rays as compared 
with a dmically similar group of 70 cases 
receiving no irradiation Every patient 
m this senes died The termmal stages 
of the disease in each mstance were typical 
of cancer 

The clmical factors were so vanable 
that it was obviously difficult to evaluate 
end-results on ,the basis of statistics 
Moreover, the benefimal effects are not 
always in conformity \iuth statistical esta- 
mations, neither is the palpable extent 
of mvolvement a true record of the actual 
extent of the disease The time madence 
of tlie first symptom on hospital records 
does not always indicate the onset of the 
disease by any means 

' Read nl Uic Eighteenth Annual Meeting of the 
Radiological Societj of North Amenea, at Atlantic 
Cit}.No\ 2S-Dcc 1,1032 


In many mstances roentgen-ray studies 
are negative for bone metastasis, yet it 
IS possible for metastasis to exist and to 
be of such shght mvolvement that it is 
not readily subject to x-ray demon- 
stration There were several mstances m 
this senes m which cases presented lumbar 
and sacro-ihac pams of sufficient mtensity 
to justify the inference of metastasis, yet 
this evidence was not obtained to a defimte 
and mdisputable degree for as long as 
from two to four months m five cases m 
this group 

The advanced stages of the matenal m 
these 152 cases is mdicated by the fact 
that 82 per cent were admitted to the hos- 
pital when first seen, only 18 per cent bemg 
at first treated as ambulatory cases On 
the other hand, the cases with high or 
medium degrees of mahgnancy are prob- 
ably representative of the average case 
from the standpomt of dnrabon of symp- 
toms when medical advice is first obtamed, 
because the average duration of symptoms 
at the first consultation was from six to 
twelve months The only cases m this 
senes that are probably not representative 
of what might be regarded as clmically 
"early,” are the group of so-called low 
grade mahgnancies 

In this senes there were 101 out of 152 
patients who recogmzed symptoms within 
12 months, grouped as follows 57 withm 
6 months, 42 mthm 12 months, 27 
with definite symptoms persistmg over a 
penod of two years, G for 3 years, 7 for 
4 years, S for 5 years, and 5 had symptoms 
longer than 5 years These latter two 
groups were obviously low grade mahgnan- 
cies and the life cycle from admission to 
death was bnef because of a rapidly fail- 
ing health and strength on admission, 
compatible inth the termmal stages 
These obsen^abons on the durabon of 
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symptoms from the first recognition by 
the patient until admission to the hospital 
are important because they show that 128 
(84 per cent) of the cases presented symp- 
toms over a period of less than two 3 ’^ears 
This evidence pomts to a preponderance of 
matenal commg within the range of the 
higher grade types of mahgnancy The 
relatively short life — from the time of 
admission which was the time of beginnmg 
irradiation, and discussed m more detail 
later— substantiates this inference of clmi- 
cally high grade mahgnant cases 

The age mcidence is not sigmficant As 
shown by Chart A, the preponderance of 
cases occurred between 55 and 75 j'ears 
The correlation of age with the extent of 
residual unne, duration of symptoms, ex- 
tent of involvement, and the cellular 
differentiation is an espeaally important 
prognostic cntenon, and the facts brought 
out by It wU be dealt with in more detail 


Freauency, difficult}^ m urination, pam- 

JuZJn. and noctuna the out- 

standing sj-mptoms It .s significant to 


note the frequency of the s 3 Tnptom of 
weakness and especially loss of weight 
(Table I) “Backache” was so prominent 
and varied m its distribution that it should 
alwa 3 's be regarded with suspicion after 
middle hfe Pam constituted a major 
complamt in nearly 70 per cent of these 
cases 

The symptom of obstruction was fre- 
quentl 3 '’ described as “difficult 3 ' on unna- 
tion,” and records are not entirel 3 '' satis- 
factorj' on this score 

Bone metastasis occurred in 38 5 per 
cent of 152 cases The inadence of bone 
metastasis in other reports has been 
30 per cent— Burapus (1), Ferguson (-), 
Smith and Pierson (3) Chaulk and Boon- 
itt, (4) state It to be IS per cent m their 


he most frequent site of bone metastasis 
m the pelns (Table II), a region 
'h vas affected in 51 out of GO cases 
ibar spine miohement was next in 
uenc 3 , the chest vas miohed in nine 
s, and the skull m six In none of the se 
i^ts was metastasis found bclou the 
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elbow or knee ]omts Pathologic fractures 
were noted in only four cases 

TABLE I — INCIDENCE OF FIRST SYMPTOMS 
AS NOTED BY THE PATIENT 


Frequenc> 

DifRculty in unnation 
Painful unnation 
Noctuna 
Weakness 

Pam in back, hips, and knees 

Obstniction 

Loss of weight 

Hematuna 

Burning 

Lumbar pain 

Sacro-iliac pain 

Polyuna 

Incontinence 


80 Cases 
76 " 

71 " 

69 '■ 

61 " 

59 ’■ 

47 “ 

43 “ 

42 " 

37 " 

33 “ 

30 “ 

28 " 

20 ‘ 


TABLE II — INCIDENCE OF BONE METASTASIS 


Pelvis 

51 Cases 

Lumbar spine 

38 " 

Femora 

18 " 

Dorsal spine 

16 “ 

Ribs 

14 '* 

Humen 

10 “ 

Chest 

9 “ 

Skull 

6 “ 


TABLE III — RECTAL EXAMINATION OF THE 
PROSTATE 


Enlarged 99 Cases 

Hard 90 " 

Nodular 43 “ 

Painful 23 " 

Irregular 21 “ 

Clinically normal 21 “ 


The Wassermann test was positive m 
only 12 cases, an madence within the 
average range of 10 per cent positives for 
males Enlarged ingumal nodes were de- 
tected m four cases, an mterestmg ob- 
sert'ation which conforms unth the relative 
infrequency of inguinal node metastasis 
in cancers of the female pelvis (exceptmg 
\nilva), and is supported by the studies of 
Chaulk and Boon-itt (4) and Dossott (5) 
Edema of the extremities was present on 
admission in 14 cases — m mne of them 
the edema was marked, and existed m 
three of those cases referred from other 
hospitals following partial prostatectomy 
There had been surgical mterv'ention m 
11 cases before admission, as follows 
recurrence following prostatectom}', five 
cases, cystostomy, four cases, and punch 
operation, two cases 


In every instance the clmical diagnosis 
was obvious on the basis of rectal findmgs 
of enlarged, hard, nodular, and mfiltrat- 
mg characters of the prostate gland The 
size m each mstance was m excess of 5 
cm diameter In 21 cases the prostate 
was normal as far as could be determmed 
by a clmical exammation, the diagnosis 
was made accidentally foUowmg roentgen- 
ographic studies for “backache” m IS 
cases Operation for obstructive symp- 
toms m three clinically normal cases re- 
vealed caremoma 

It IS weU known that nunute growths of 
the prostate escape detection (Chaulk and 
Boon-itt, 4, Hirsch and Schmidt, 6) A 
negabve report on tissue cannot ehmmate 
caremoma unless the entire gland has been 
carefully sectioned Three cases m this 
senes had prostatectomy elsewhere for a 
chmcally hypertrophied prostate m two 
cases caremoma was not recognized, m 
one case a small pea-sized nodule was 
found on careful sectiomng and reported 
mahgnant All three of these cases had 
extensive local recurrence on admission 
withm one year after the operation 

Ferguson (2) reviewed the hterature of 
1,426 cases m which the prostate was re- 
moved with the clmical diagnosis of bemgn 
enlargement, and m which 183 early or 
borderhne cancers were found Not one 
of these cases showed the postenor lobe 
involved but, rather, the lateral or median 
lobes 

Cunnmgham (7) found carcinoma of the 
prostate in 20 per cent of the obstructive 
prostatic cases Of 700 cases mth ob- 
structive symptoms, Barney and Gilbert 
(8) found that 23 9 per cent of them 
prostatic cases were due to mahgnancy 
Da\us (9) found 250 cases of cancer of the 
prostate occumng m 2,000 mstances of 
prostatic obstruction obsen^ed at Johns 
Hopkms Hospital This experience led 
him to conclude that cancer of the prostate 
should be suspected m the presence of 
extensive mduration, fine nodules, or m- 
duration and obhteration of the median 
notch of the bladder base 

Benign hypertrophy does not exclude 
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the possibihty of carcmoma IVIicroscopic 
studies were made m 40 cases — 11 supra- 
pubic operations, and 29 autopsies An 
attempt was made to evaluate the end- 
results of irradiation or no treatment, 
accordmg to the chmcal course of the 
disease, age of patient, duration of sjonp- 
toms, extent of mvolvement, residual urme, 
and cellular differentiation of the grmvth 
accordmg to the observations of Ferguson 
(2) He describes three chmcal types of 
carcmoma characterized by such a dimcal 
syndrome and certam pathologic features 
which he found to be indicative critena 
for estabhshing a prognosis The cases 
were accordmgly classified as high, mter- 
mediate, or low malignancies, with an 
average life of 6 months, 18 months, and 
from 30 months to many years, respec- 
tively The age madence was 55, 60, and 
over 65 years for the high, medium, and 
low mahgnancies, respectively 

Dr Custer, of the Pathological Depart- 
ment of the Philadelphia General Hospital, 
IS at present makmg an exhaustive analysis 
of this group of cases which he wiU report 
m detail at a later date His preliminary 
findmgs seem to support the clmical index 
factors of mahgnancy observed by Fer- 
guson 

There is ample evidence to indicate that 
the chmcal diagnosis for early cases is 
difficult When this diagnosis is suspicious 
from the standpomt of symptoms, and a 
rectal exammation demonstrates enlarged, 
hard, and nodular mfiltrations, then the 
case IS probably advanced and well out of 
range of operabihty Obstructive s 3 Tnp- 
toms may occur m carcmomas of the 
prostate, but may also be the result of 
simple hypertrophy Many early lesions 
of the prostate have been discovered ac- 
cidentally followmg prostatectomies for 
chmcally bemgn hypertrophies 

High voltage radiation has been of 
tremendous benefit not only from the 
standpomt of relief of pam, but for re- 
heNung obstructive sjunptoms Smith and 
Pierson (3) do not beheve that radiation 
IS beneficial m reliemng obstruction Bar- 
ringer is of the opmion that at least from 


5 to 10 per cent of prostatic tumors are 
highly cellular and undifferentiated t}^es 
of cancer, and, therefore, most mahgnant 
and most sensitive to radiation 

It IS di ffi cult to estimate the effects of 
roentgen rays on the size of the growth 
In the majonty of these cases the gron th 
ranges from 5 to 7 cm in diameter and m a 
few mstances even larger There is gen- 
erally infiltration about the seminal 
vesicles, and almost always sjmiptoms as- 
sociated with a cystitis and sometimes a 
pyelonephritis The question of suppor- 
tive operative procedures such as punch 
and cystostomy or retention catheters 
must always be considered It is diffi- 
cult to evaluate these methods because 
each case is an mdividual problem and 
must be analyzed from the standpomt of 
operability 

Barrmger (10) beheves that it is possible 
to control from 10 to 15 per cent of cancers 
of the prostate for three years or more by 
irradiation methods In many cases m 
which the disease is confined to the pos- 
terior region of the prostate, betiveen the 
fasaal planes, and inthout mvolvement of 
the bladder neck, the use of radon needles 
implanted through the penneum is ad- 
vised In cases in which the tumor in- 
volves the bladder neck, cystotomy and 
implantation of gold radon seeds into the 
prostatic tumor are to be preferred 

Davis (9) beheves that a limited number 
of cancers of the prostate are suitable for 
radical prostatectomy Many more cases 
benefit by the implantation of gold radon 
seeds m the tumor after either penneal or 
suprapubic ex-posure 

Geraghty (11) beheves that surgery 
alone is hopeless m 95 per cent of the cases 
of caranoma of the prostate The com- 
bination of surgery and radium seems to 
offer the best results accordmg to Bumpus 
(1), Chute (12), Barney and Gilbert (S) 
Chaulk and Boon-itt (4) ad\ocate the 
punch operation to relieic obstructne 
sj-mptoms, and combine this procedure 
vath radium or roentgen rajs or both to 
effect growth restraint Smith and Par 
son (3) recommend roentgen-raj tre it 
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Chart B 


ment for cases not suitable for surgery 
Attivater (13) discusses at length the 
relative merits of surger^*^ and radiation 
and favors radiation 

Roffo and Astraldi (14), after an ex- 
tensive review of the hterature on the 
effects of radium, roentgen rays, and sur- 
gcrj' for cancer of the prostate and on the 
basis of their own experience also, conclude 
that the results have been most unsatis- 
factor}^ and that the only treatment is 
palliative cystotomy Astraldi (15), re- 
porting the semce of Professor Lequen 
of Pans, prefers not to mterfere surgically, 
behenng that the patient mil have a 
longer life if left undisturbed He has 
discarded roentgen rays and radium 
Pain, frequently rehe\ed when roent- 
gcnographic e\ndence of metastasis has been 
pro\cn, may be due to pem’nscular or 
pcnncural metastatic mfiltrabons, the pres- 
sure of enlarged infiltrating prostatic neo- 


plasms or enlarged nodes, and cystitis or 
pyelonephntis In radiosensitive lesions 
the rehef of pain is sometmes phenomenal 
In many instances, growth restraint is ob- 
tamed by way of mcreased fibrous tissue 
formation, especially if the treatment can 
be earned out over an interrmttent penod 
of from SIX to twelve months 

The life C 3 'cle evaluation is not of much 
value mthout an analysis of each case 
record The disease probably exists m 
many cases for a long time before any 
defimte symptoms are recognized by^ the 
patient Radiation treatment is of no 
special value for metastatic bone disease 
except from the standpoint of rehef of 
pain It does not retard progressive bone 
changes 

The factor which indicates beneficial 
effects of radiation is chiefly rehef of pain 
Diminutions m the extent of the pnmary 
grondh and rehef of obstructive symptoms 
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the possibility of carcinoma Microscopic 
studies were made m 40 cases — 11 supra- 
pubic operations, and 29 autopsies An 
attempt was made to evaluate the end- 
results of irradiation or no treatment, 
accordmg to the chmcal course of the 
disease, age of patient, duration of symp- 
toms, extent of mvolvement, residual urme, 
and cellular differentiation of the growth 
accordmg to the obseri’-ations of Ferguson 
(2) He describes three chmcal types of 
carcmoma characterized by such a chmcal 
syndrome and certam pathologic features 
which he found to be indicative criteria 
for establishmg a prognosis The cases 
were accordmgly classified as high, mter- 
mediate, or low malignanaes, with an 
average life of 6 months, 18 months, and 
from 30 months to man)'^ years, respec- 
tively The age madence was 55, 60, and 
over 65 years for the high, medium, and 
low malignanaes, respectively 

Dr Custer, of the Pathological Depart- 
ment of the Philadelphia General Hospital, 
IS at present m akin g an exhaustive analysis 
of this group of cases which he will report 
m detail at a later date His prehmmary 
findings seem to support the chmcal mdex 
factors of mahgnancy obsen’’ed by Fer- 
guson 

There is ample evidence to mdicate that 
the cluneal diagnosis for early cases is 
difficult When this diagnosis is suspiaous 
from the standpomt of symptoms, and a 
rectal exammation demonstrates enlarged, 
hard, and nodular infiltrations, then the 
case is probably advanced and well out of 
range of operabihty Obstructive symp- 
toms may occur m caremomas of the 
prostate, but may also be the result of 
simple h 3 'pertrophy Many early lesions 
of the prostate have been discoiered ac- 
adentally following prostatectomies for 
clmicaUy bemgn hypertrophies 

High voltage radiation has been of 
tremendous benefit not onl}' from the 
standpomt of relief of pam, but for re- 
lle^^ng obstructive symptoms Smith and 
Pierson (3) do not beheve that radiation 
IS benefiaal in reheimg obstruction Bar- 
nnger is of the opmion that at least from 


5 to 10 per cent of prostatic tumors are 
highly cellular and undifferentiated tj-pcs 
of cancer, and, therefore, most mahgnant 
and most sensitive to radiation 

It IS difficult to estimate the effects of 
roentgen rays on the size of the growth 
In the majonty of these cases the growth 
ranges from 5 to 7 cm m diameter and m a 
few instances even larger There is gen- 
erally infiltration about the semmal 
vesicles, and almost always s3Tnptoins as- 
soaated with a cystitis and sometimes a 
pyelonephritis The question of suppor- 
tive operative procedures such as punch 
and cystostomy or retention catheters 
must always be considered It is diffi- 
cult to evaluate these methods because 
each case is an mdividual problem and 
must be analy’zed from the standpomt of 
operabihty 

Barrmger (10) beheves that it is possible 
to control from 10 to 15 per cent of cancers 
of the prostate for three years or more^ by 
irradiation methods In many cases m 
which the disease is confined to the pos- 
terior region of the prostate, between the 
fasaal planes, and without mvolvement of 
the bladder neck, the use of radon needles 
implanted through the penneum is ad- 
vised In cases m which the tumor m- 
volves the bladder neck, cystotomy and 
implantation of gold radon seeds into the 
prostatic tumor are to be preferred 

Dans (9) beheves that a limited number 
of cancers of the prostate are suitable for 
radical prostatectomy Many more cases 
benefit by the implantation of gold radon 
seeds m the tumor after either penneal or 
suprapubic exposure 

Geraghtv (11) beheves that surgery 
alone is hopeless m 95 per cent of the cases 
of caranoma of the prostate The com- 
bmation of surgeiy’ and radium seems to 
offer the best results according to Bumpus 
(1), Chute (12), Barney and Gilbert (8) 
Chaulk and Boon-itt (4) adiocatc the 
punch operation to reheie obstructne 
S3^mptoms, and combmc this procedure 
with radium or roentgen rays or both to 
effect grovth restraint Smith and Pier- 
son (3) recommend rocntgcn-rai treat 
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determinate penod of tune before the 
recogmtion of the first symptom, (2) the 
degree of local mvolvement and the ex- 
tent and duration of metastasis cannot al- 
ways be estimated accurately , (3) averages 
of a large group of a 1,000 or more cases 
are necessary to set up substantial cntena 
for such estimations, (4) unless micro- 
scopic studies with special reference to the 
cellular differentiation are earned out m 
each case, the variable responses to ir- 
radiation cannot be properly evaluated 
This senes of 152 cases represents an 
extremely advanced type of case bone 
metastasis was found m 40 per cent, hos- 
pital care was necessary m 82 per cent 
when first seen 

A correlation of the cluucal data with 
cellular characters m 40 of the cases sup- 
ports the findmgs of Ferguson (2) of a 
deaded relationship to the longevity cycle 
and the prognosis — the more highly c^u- 
lar, the more highly mahgnant, and, con- 
versely, the more highly radiosensitive 
Enlarged, hard, infiltrating, and nodular 
prostates are almost always certam evi- 
dence of mahgnancy Local mvolvement 
of this extent generally mdicates mopera- 
bihty The success of surgery m many re- 
ported cases of cluucal cures seems to have 
resulted from acadental findings of mahg- 
nancy foUomng prostatectomies for simple 
hypertrophies 

There is not sufficient matenal m this 
report to evaluate gold seed implantations 
Supplementary heavily filtered radium 
tampons have been benefiaal m the highly 
cellular growths, but the total dose should 
never be in excess of one erythema dose 
because of the distress resulting from 
rectal irritation High voltage roentgen 
rays in 82 cases of this senes have been of 
tremendous benefit in relieinng pam and 
dimimshing obstructive sjnnptoms These 
results have been so staking m a large 
number of cases that the recommendation 
of high voltage irradiation procedures for 
adi anced cancer of the prostate is justified 
m everj case in which the physical con- 
dition of tlic patient is sufficiently good 
to tolerate mtensive treatment There is 


some endence m this senes of cases to 
mdicate an mcreased duration of life from 
irradiation In selected early cases this 
result may be expected to be great 


SUMMARY 


Beneficial effects for the most part must 
be dete rmin ed on a basis of immediate 
cluucal results 

The early diagnosis is difficult The 
aspiration method holds out great pos- 
sibihties m this respect 

Cancer of the prostate is essentially a 
radiologic problem In selected early 
cases, mterstitial radiation with gold seeds 
or platmum needles should offer great 
possibihties of unprovmg the end-result 
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have also been noted m many instances 
The general health and duration of life are 
not especiall}'- valuable cntena for estimat- 
ing benefiaal effects of radiation, because 
these conditions may be affected by a cara- 
noma which existed long before symptoms 
developed, or comphcations of a cystitis or 
pyelonephritis, as well as unrecognizable 
metastasis 

The duration of life after admission to 
the hospital was five and a half months 
for 82 irradiated cases, as compared with 
two months for 70 cases recemng no 
treatment (Chart B) Of the irradiated 
cases, 75 per cent died withm six months 
after begmnmg treatment, as compared 
with 90 per cent receiwng no treatment 
Four cases hved from 12 to 24 months and 
two cases hved 29 months with irradiation 
Only one case lived be 3 ’-ond a 3 'ear (IS 
months) without treatment after admis- 
sion The average total life for the 
irradiated group of 82 cases was 31 months, 
as compared with the average total life 
of 25 months in the group of 70 cases re- 
ceivmg no treatment There was 34 per 
cent of the irradiated cases ahve at the 
end of two years, as compared with 25 
per cent of those receiving no treatment 

Chaulk and Boon-itt (4) found an 
average life of from 25 to 38 months iwth 
combmations of radium, roentgen ra 3 ^s, 
and punch operation, as compared with 
radium or roentgen rays alone combmed 


with punch operation 

Bumpus (1) found that 31 per cent of 
the cases treated surgically sumved two 
3 ^ears, as compared with a group of radium- 
treated cases which showed only 17 per 
cent sumvrng for two years Of the c^es 
receivmg no treatment, 92 per cent died 
in two years The average postoperative 
hfe reported by Bumpus was 2/ months, 
as compared to 28 months for the radium- 
treated cases 

The techmc of high voltage roen^en- 

ray treatment was as follows 200 K\, 

30 ma , 05 mm Cu plus 2 mm Al, oO 
cm distance, field 15 X 20 sq ^ . cross- 
fire 4 fields over pehns , so-called mecham- 
Sr rectification The dose with these 


factors is 800 r umts The treatment was 
earned out along the Imes of saturabon 
(Pfahler), and the four fields as recom- 
mended b 3 " Weathenvax and the wnter 
At the end of about two weeks a total dose 
of appro\unatel 3 ^ 200 per cent BSD i\ as 
attamed m the tumor-bearmg area, ac- 
cordmg to depth dose chart esbmabons 
At the end of six weeks, if the ph 3 "sical 
condibon of the patient permitted, another 
such senes of treatments was given Of 
82 cases treated, 34 received one senes 
of treatments, 29, two senes of treatments, 
15, three senes of treatments, and 4 were 
given four senes of treatments In 19 
cases, the first senes of treatments was 
supplemented with heavily filtered rad- 
ium packs to the antenor and postenor 
pehns This addibonal radium treatment 
amounted to approximatel 3 ’- 125 per cent 
additional radiation to the skm In 17 
cases, rectal tampons were used mth an 
estimated dose rangmg from 0 5 to 3 
BSD The filtration for the rectal tam- 
pons was 0 5 mm silver and 3 mm lead, 
which IS equivalent to the densit 3 '’ of 2 
mm of platmum There was no evidence 
to mdicate that the rectal tampon treat- 
ment offered an 3 ’^ special benefit except in 
a few instances in which the growth was 
apparently highly cellular in character and 
the rehef of obstrucbve S 3 'raptoms was 
marked 

In eight mstances gold seed implanta- 
bons were used, but the marked clmical 
extent of local mwlvement was such that 
the results were not sabsfactory This 
expenence was suffiaent to set up a new 
workmg basis for mterstitial radiabon, 
which mil be confined in the future to 
cases with chnical invohement well with 
m the confines of surgical operability 

CON'CLUSIOXS 

It IS difficult to eialuate irradiation for 
advanced cancer of the prostate on the 
basis of the total longexity c}cle or even 
the total durabon of life from the begin 
nmg of treatment for the following reason^ 
(1) disease ma 3 haie existed for an m 
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the majonty of cases to obtain satisfactory 
outhnes of the filled esophagus A banum 
mixture which is defimtely thicker than 
that used m the ordmary gastnc senes is 
recommended and, it goes without re- 
peatmg, careful rehearsmg and mstruction 
of the patient are essential to good results 
We beheve that if these methods are fol- 
lowed carefully, any roentgenologist can 
produce good radiographs of the normal 
filled esophagus without much practice 
and -mth no added expense 

It might be well to pause at this pomt 
to offer some conjectures as to the cause 
of the phenomena noted At the present 
tune, the best that one can do is offer con- 
jectures, because it is universally accepted 
that up to the present tune very little is 
really known concermng the innen'^ation, 
structure, and function of the tissues form- 
mg the cardiac opetung Rake and others 
have made exhaustive microscopic studies 
of tissue removed at autopsy from the lower 
end of the esophagus of a few pabents 
suffermg from so-called “chrome cardio- 
spasm,” but such exhaustive studies have 
not, to our knowledge, been earned out m 
mdmduals havmg a normal esophagus 
and dymg from other causes 

In one specific case of chrome cardio- 
spasm, Rake made somethmg over two 
hundred senal seebon studies embracmg 
not only the region of the cardia, but also 
the adjoinmg segments above and below 
In these seebons, he states specifically, 
definite degenerative changes were seen 
m Auerbach’s plexus m and near the 
cardia, but in the adjacent portions above 
and below, an almost normal appearance 
of the plexus was noted 

In the same article. Rake states, m refer- 
ence to the work of BerkeU, “He has shoivn 
that the ganghon cells of Auerbach’s plexus 
are all cell stations on the vagus ” Lang- 
ley, Kronecker, and hleltzer substanbate 
Rake’s Mens and conclude that “the pro- 
duction of achalasia (lack of normal re- 
laxation) of the cardia must depend on a 
lesion of the \agus neixes somewhere in 
their course ” Other obseners have been 
unable to demonstrate these changes in 


Auerbach’s plexus m cases of so-called 
chrome cardiospasm In fact, one of us 
{E B F ) has recently reported a case of 
extreme Cardiospasm which came to au- 
topsy, m which, accordmg to Dr Clarence 
L Cohn, of Dr Bloodgood’s laboratory, 
no degenerative changes m Auerbach’s 
plexus were demonstrable 

As to the matter of sympathetic nerve 
supply, Gaskell states that the esophagus 
receives no sympathebc nerve supply 
Other observers have stated to the con- 
trary — that the esophagus receives sym- 
pathebc fibers throughout its whole course 
Rake says that “the truth hes between 
the two extremes The extent of the 
sympathetic supply has never been ac- 
curately detemuned, but it seems probable 
that at least the whole of the sphincter 
receives a dual nerve supply ” It is quite 
evident, therefore, that the matter of 
ner\’'e supply of the so-called cardiac 
sphmeter is still very much unsettled and 
is still a highly controversial subject 
As to the musculature surroundmg the 
cardiac opemng, there is almost an equal 
amount of controversy, to the extent ttat 
some observers have denied the very 
existence of a cardiac sphmeter Jackson 
has suggested that the crura of the dia- 
phragm may be the sole structures furmsh- 
mg the sphmctenc effect at this point, 
whereas, on the other hand, Baillei, m 
1807, described a true anatonucal sphme- 
ter In all fairness to both views. Rake 
concludes, from radiologic studies, that, 
regardless of whether or not a true ana- 
tomical sphmeter exists, “the last mch, 
or more, of the esophagus has such a 
totally different funebon from that of the 
rest, that it desen^es to be regarded as a 
functional sphmeter ” 

As far as the function of the lower mch 
or more of the esophagus is concerned, 
it has been quite definitely observed both 
by ausculator)'’ and fluoroscopic means, 
that a single swallow of fluid hesitates 
normally at the cardia at least six or eight 
seconds, before entenng the stomach 
Tl^e do not know the exact reason why 
this should be true We are personally 
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From the Gastro-mtestinal Department, Johns Hopkins Hospital 


III T has always been quite simple, ivith 
the aid of a thick banum mixture, to 
obtam satisfactory radiographs of the 
obstructed, or partially obstructed, esopha- 
gus, but the normal or unobstructed 
esophagus has presented a more difficult 
problem In view of these difficulties, 
various devices have been mstituted such 
as havmg the patient swallow the banum 
mixture while m the horizontal posi- 
tion or the more elaborate procedure of 
mtroducmg a fish skm filled with banum 
mto the esophagus All of these methods 
havmg been productive of more or less 
mdifferent and uncertam residts, it oc- 
curred to us that there nught be some pro- 
cedure by which at least a partial volun- 
tary control of the so-caUed "cardiac 
sphmcter” could be brought about With 
these thoughts m nund we set about ac- 
complishing this result, with what, we feel, 
IS a gratifymg degree of success 

From long expenence m esophagoscopic 
exammations, one of us (E B F ) was 
forably impressed by the fact that, m al- 
most every mstance, while viewmg the 
cardiac openmg through the esophago- 
scope, it was seen to open and close 
rhythnncally, synchronous with respira- 
tory action With this fact m mind, we 
set about makmg extensive fluoroscopic 
studies of the swallowmg act, using a 
rather thick banum mixture The sub- 
jects upon which these studies were made 
were persons who had never had the 
shghtest suggestion of dysphagia or e\en 
a history of temporary cardiospasm 

Of course, it is axiomatic that respira- 
tions must be suspended m order to ac- 
complish the deglutitor>- act, also, it 
must be understood that aU of these studies 
were made mth the patient m the erect 


> Presented before the Radiological Society 
Amenca at the Eighteenth Annual Meeting, at Atlantic 
City, No' 2S-Dec, 1, 1932 


position The results revealed some lerj 
mterestmg facts which may be bnefli 
stated 

1 Banum swallowed at the end of a 
full forced mspiration passes at a leisurelj 
rate through the cardia mto the stomach 

2 Banum sivaUowed when respirabon 
is suspended m the midst of a normal 
mspiration or expiration passes very rap- 
idly through the esophagus and cardia m 
a thm stream, the organ itself bemg m a 
more or less collapsed condition 

3 Banum swallowed when respuation 
is momentarily suspended at the end of a 
forced expirabon is held m the esophagus 
for several seconds and causes a rather 
remarkable dilatation of the organ, which, 
m some cases, is almost as marked as is seen 
m early cardiospasm 

Of course, if too much fluid is swallowed, 
even foUowmg forced expiration, the tem- 
porary sphmctenc action is overcome by 
sheer weight and volume and the whole 
mass rushes preapitously mto the 
stomach We have usually found that 
two or three moderate swallows of fluid 
were suffiaent to produce the desired re- 
sult and yet not enough to overcome the 
sphmctenc action 

Procedure —Having completed our flu- 
oroscopic studies, we proceeded to at- 
tempt to obtain satisfactorj' radiographs 
of the normal esophagus The subjects 
were placed standing in the nght antenor 
position agamst the upnght cassette and 
instructed to take two or three deep 
breaths At the end of a forced expira- 
tion they were told to swallow two or three 
mouthfuls of a rather thick banum mix- 
ture and as soon as this had been accom- 
plished, the ex-posures were made This 
procedure was rehearsed tw o or three times 
m order that there might be no misunder- 
standing and to make sure of satisfacton 
results Bi this metliod we were abk m 
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SOME NEW PRINCIPLES IN THE DESIGN OF X-RAY APPARATUS’ 

By A BOUWERS, D Sc , Eindhoven, Holland 
Philips X-ray Research Laboratory 


lllpIVE years ago the writer had the 
N pnvdege of reading a paper in this 
city before the Radiological Society 
of North. Amenca on the subject of “Self- 
protecting Tubes and Their Influence on 
the Development of X-ray Technic 
Some of the prmaples already mentioned 
m that paper led to the design of fully 
protected, shock-proof x-ray tubes and 
apparatus, both for diagnosis and therapy 
It is ivith great pleasure that to-day he 
finds opportumty to report on a few of the 
newer pnnciples worked out by this labo- 
ratory Some of these new features 
have been pubhshed m European pen- 
odicals only recently, the others, however, 
have not hitherto been pubhshed any- 
where 

A Reduction of exposure tunc for \-ray 
tubes with stationary anode by a new method 
of loading — ^The maximum temperature of 
the anode surface is normally reached only 
at tlie end of the exposure time The tem- 
perature rises, as is mdicated m the drawn 
line of Figure \-A A larger load would be 
permissible at the begmnmg of the expo- 
sure, as the temperature of the anode is then 
far below its admissible Imut The mcrease 
of load may be such that the temperature 
linut is reached practically at once and then 
maintained durmg the whole exposure 
time Witli such an increased load it is 
ob\nous that an exposure may be made m 
a shorter time than would be possible mth 
a normal load 

Figure 1-B represents in the drawn hne 
tlie exposure of constant load, the dotted 
line represents the initially mercased and 
tlien decreased load, tlie total exposure 
being tlie same m botli cases 

Calculation and experiment show tliat a 
reduction of exposure time of about 40 

' Rend before the Aniencan Congress of Radiologn . 
nt Chicago. Sept 25-30, 1033 

^ Rxdioloci, September, 1020, XIII, 101 


per cent is possible with this new method 
Figure 2-A shows the results of the cal- 
culation of temperatures m and behmd the 



Fig l-A Rise of temperature during a normal load 
(contmuous curve) and dunng a fallmg load (dotted 
curve) 


Load 



Fig 1-B Represents the two loads 13ic total power 
IS approximately equal in each case 


anode surface for different exposure times 
for constant load 

Figure 2-B shows the temperature curves 
for decreasing load, the maximum tempera- 
ture of 3,000° bemg mamtamed from the 
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coimiiccd, lio\\c\tr, lli.it, aside from tht 
nelsons and muscular control of the 
cardne opemnj:, tertam mcchanual fac- 
tors lucidcut to uoniial rcsjur.itorv mo\e- 
meuts have \ar)mg effects upon the 
deglutitorj function, eitlicr through the 
efTect of the movements of the diaphragm 
or through the proehiction of dt funle intra- 
thoraac pressure tlnnge-s 'I he more so 
because, ulnic evpenmenting with a bal- 
loon in the cirdia of dogs, we have noted 
a remarkable dil itiition of tlu e'ardia n 
suiting from stmuilalion of the phrenic 
nerves and consequent strong contraetions 
of the diajihragm I he pressure factor, 
of course, was cntirelv elmiuiated m this 
instance beenust the thorax had been 
opened in order to sinmilate the plirenie*s 
artificial!} 

\Vc are also convinced that exrt.im 
anatomical fc itures consequent to the 
bodih fonii of the subject and cauismg a 
vanation of the course of the esojihagtis, 
parlicularlv in the lower tliirel, have a 
direct bcanng upon the above-mentioned 
mcchameal features In the case of long- 
chested individuals with a narrow costal 
arch, wc have seldom faded to get a satis- 
factorv outline of the csojihagus on the 
verv first attempt On the other hand, 
wc have had considerable eliflicultv anel 
not a few failures m individuals with a 
short chest and vv ide costal angle 

In this connection wc have found that 
there arc a certain small number of indi- 


vaduals who retain the banum in the 
esojihagus much better at the end of a 
full msjiiration than at the end of a forced 
expiration It is inconceivable that these 
individuals should be possessed of a 
diametncallv opposite innervation from 
that usiiallv possessed bv the average 
normal ficrson, and, m consequence, we 
have been forced to attnbnte tins result 
to some nu chaiiicral factor In fact, this 
ri iction is charaetenstic of all the cardio- 
sj) ism casts which we have studied, ic, 
the esophagus retains the banum much 
bettir at the end of a full inspiration than 
it tlocs .if ter forced expiration In fact, 
it IS jiossable that these individuals mav be 
cl issified as potential cardiospasm cases, 
or, if Ral e be cfirrect in his assertion, that 
the eoiiditinn is not one of tnic spasm but, 
rather, a lack of normal relaxation of the 
canha It seems plausible that varjang 
degrees of tins normal relaxation mav be 
found even m cases not sufTenng to anv 
apprtaiblc extent walh s}mptomatic 
esophageal disease 

At anv rate, we feel tliat wc have been 
able through this procedure, to outline a 
great manv cases of normal esophagus and, 
wath continued eflort, we hope to be able 
to throw more light, not oiil} upon the 
nonnal function of deglutition, but also 
as time goes on, to contribute something 
of value to the knowledge of that ver} 
interesting condition knowai as “chronic 
cardiospasm ” 



SOME NEW PRINCIPLES IN THE DESIGN OF X-RAY APPARATUS' 

By A BOUWERS, D Sc , Eindhoven, Holland 
Philips X-ray Research Laboratory 


lllpIVE years ago the writer had the 
N pnvilege of reading a paper m this 
aty before the Radiological Soaety 
of Nortii America on the sub3ect of “Self- 
protecting Tubes and Their Influence on 
the Development of X-ray Tec hni c 
Some of the prmaples already mentioned 
m that paper led to the design of fully 
protected, shock-proof x-ray tubes and 
apparatus, both for diagnosis and therapy 
It IS ivith great pleasure that to-day he 
finds opportumty to report on a few of the 
newer prmciples worked out by this labo- 
ratory Some of these new features 
have been published m European peri- 
odicals only recently, the others, however, 
have not hitherto been pubhshed any- 
where 

A Reduction of exposure time for x-ray 
tubes with stationary anode by a new method 
of loading — ^The maxunum temperature of 
the anode surface is normally reached only 
at the end of the exposure tune The tem- 
perature rises, as is mdicated m the drawn 
fine of Figure l-.i4 A larger load would be 
pemussible at the begmnmg of the expo- 
sure, as the temperature of the anode is then 
far below its admissible limit The mcrease 
of load may be such that the temperature 
limit is reached practically at once and then 
mamtamed durmg the whole exposure 
tune With such an mcreased load it is 
ob\nous that an exposure may be made m 
a shorter tune than would be possible ivith 
a normal load 

Figure 1-B represents m the drawn hne 
tlie exposure of constant load, the dotted 
line represents tlie initially mcreased and 
tlien decreased load, the total exposure 
being the same in botli cases 

Calculation and expenment show tliat a 
reduction of exposure time of about 40 

‘ Read before the \mcncan Conercss of Radioloire. 
at Chicago Sept 25-30, 1933 

’ Radiologi, September, 1920. XIII, 191 


per cent is possible with this new method 
Figiue 2-A shows the results of the cal- 
culation of temperatures m and behmd the 



Fig l-i4 Rise of temperature during a normal load 
(contmuous curve) and durmg a fallmg load (dotted 
curve) 


Load 



Fig 1-5 Represents the two loads The total power 
IS approximateI> equal in each case 


anode surface for different exposure times 
for constant load 

Figiue 2-B shows the temperature curt'es 
for decreasmg load, the maximum tempera- 
ture of 3,000° bemg mamtamed from the 
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bcgitiiiing A more coinj)lclc dcscnplion 
lias been recentlv published ’ 

The decreased load witli constant \olt- 



r. 



Tic 2-B Distnbution of temperature in tlic 
^odc dunns a falling load after different exposure 
times Gradient at the surface decreasing 


"Tk Bouwers, \ erkiirzung der Aufnahmezeit durcli 
olnc ncuc Belastungsmctliodc Tortschr a d Geb d 
Sntgenstr. 1933. XLVII. 703 


age IS obtained bj automatically altering 
tlic filament resistance of tlie tube after a 
\ er\’ short time 1 he electron emission 
of the filament decreases \ntli tlie decrease 
of tempcmtiire of the filament 
B A utomalic load-control — ^The method 
of decreasing load has proven to be \er} 
useful, cpiite apart from tlie effect of re- 
duction of exposure time wliicli has just 
been desenbed To explain tins full}, 
ue will make a companson between radio- 
logical technic and lighting tcchnic An 
incandescent lamp, used with its proper 
\oltage. will automatically bum at a tem- 
perature which guarantees at the same time 
a rexisonablc lifetime and a good luminous 
power It IS not neccssar} to adjust the 
filament current, which would, b} thewa}, 
lie \cr\ difliciilt, it would certain!} re- 
sult in a e'oiisuicrablc reduction of the 
life of the lamp and in most cases m a 
useless reduction of light 

\Vc ma} s.n that an incandescent lamp 
Is aiitomaticalh charged at its limit ca- 
paeit} and this charge at limit capacity 
IS of no le“ss imiiortancc wntli an \-ra} 
tulle than it is wnth an incandescent lamp 
Jhcreforc, in the Philips Standard Unit 
the current is automatically connected 
with the tension in such a wa} tJiat the 
wattage IS the same for every exposure 
The result is maximum output of \-rays 
and at tlie same time a guarantee for a 
reasonable lifetime of the tube For ap- 
paratus of very short exposure times, how- 
ever, tlierc IS a marked difference betw'een 
the permissible load dunng, say, Vio of a 
second and tlie permissible load durmg 
•/a of a second, so tliat a constant wattage 
for ever} exposure would not be prac- 
tical 

Here the decreasing load just described 
supplies an easy solution If the load is 
such that tlic anode temperature is kept 
at its permissible limit durmg the w'hole 
exposure time, the exposure may be stopped 
at any moment and we may be sure 
tliat tlie w'attage is well chosen for exeiy- 
exposure time and that, at the same time, 
tlie exposure is shorter than wath normal 
jQacj — thus maximum efficiency 
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Figure 3 shows one of the newest ap- 
paratus for universal diagnostic w'ork, 
which has, amongst several speaal features, 
this automatically decreasmg load feature 


tube has been to such an extent that now 
all radiographic and radioscopic work may 
be done by it The difficulty has up to 
now been the “coolmg ” The freely rotat- 



Fig 3 New x-ray apparatus for universal diagnostic work 
Voltage generator with new gas-valves and su itch-table in one 
Automatic loading system as described 



Tig 4 Principle of the new rotating anode with "cooler ” 
Heat dissipation b> radiation 


C Rotating anode tube with "anode 
cooling " — Rotatmg anode tubes give es- 
sentially better radiographs than tubes 
mtli stabonary anodes The rotatmg 
anode tube is used more and more for 
quickly moxnng objects and the improve- 
ment (eight tunes the load as compared 
wibi a stabonar}' anode tube, both focal 
spots being equal m size) is so obxnous 
that one is inclined to ask why its use is 
not even more general tlian it has hereto- 
fore been 

The recent improvement of the Rotahx 


mg copper body ivill, after a certam number 
of exposures, reach a high temperature, and 
the dissipabon of heat through the bear- 
ings, through radiabon and through the 
surroundmg gas molecules, is, of course, 
restricted The construction shown m 
pnnciple in Figure 4 brought the desmed 
solubon 

A number of cyhndncal extensions of the 
rotatmg body have arbficially blackened 
surfaces Anotlier set of cyhnders, also 
with artificially blackened surfaces, has a 
good heat contact mth the "coohng bod}’’ " 



RADIOI-OGV 


IbO 


Heat ratiialjon from the anode cvhiulcrs is 
at about d/iU'’ C , biinicient to transfer 
the cnerK) of radioscojnc uork witlj mter- 


chest fihns, and has. nevertheless, a fine 
focal sjiot ^ 

D A nnv litf>h i’ollaiie rccli/icr —High 




r IK •’ proof nnd ra} pro 

Icclctl “Ifolnlix ' tube 


1 IK 0 riiotoKnpli of raj 
proK-cUtl Rouiiix tube of 
I ifpirc S 


iniltcnt radiographs to the fiAcd cylinders 
of the cooling body The latter nui} , of 
course, be a radiator or a water rcsciaoir 
or also a "mass cooler," as indicated in 
Figure u ^ 7'Jns "mass cooler” has the 
considerable advantage of a\oKhng liquids 
or ventilators, the energy being momcn- 
tanl} stored up m tlic mass of the cooler 
witli great heal capacitj and tlicn tlie mean 
cnerg)' is dissipated by conscction and 
radiation This new cooling sjstcm is 
now' also applied in all Metahx shock- 
proof lubes ‘ 

Figure G shows tlic shock-proof rotating 
anode tube, capable of doing all diagnostic 
work It watlislands tiic heaviest cliarge 
necessary for tlic ver>' short long-distance 

'A Bouiicrs Erne ROntgenrOhre mit drclibarcr 
Anode und "Anodcnkfllilung ’ Eortschr n d Geb d 
ROntgenstr . lOTl. XLVII. A)2 

‘A Bouners. Ueber cine ncuc Anodenkfililuiig filr 
ROntgcnrOliren Fortsclir a d Geb d ROntgenstr, 
1932. XL\G, 718 
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vacuum rectifiers have contributed to a 
large extent to the progress of radiology, 
but they have disadvantages, as will be 
more clearly shown at the discussion of 
a new apparatus, which will be reported 
on later What we have been trymg to 
obtam are chiefly the followmg features 
small voltage drop, large anode current, 
and low heatmg energy These features 
are obtained with a new rectifier with gas 
discharge, of which a descnption will be 
given separately The valve consists of a 
senes of small discharge tubes contaimng 
mercury vapor, the first of which (cathode 
end) contams a filament for producmg 
the electrons necessary to mamtam the 
discharge 

To make sure that each step of the valve 
has equal voltage, condensers are arranged 
around them m senes, each condenser m 
parallel ivith one of the steps Figure 7 
shows a valve without and with condensers 
Valves up to 200 K V have been con- 
structed of reduced dimensions ivith practi- 
cally no voltage drop, even at currents of the 
order of 1 ampere and a heatmg energy of 
a few watts only 

E A 1 WW x-ray unit of very small di- 
mensions — Recent improvements have 
made it possible to bmld Metahx tubes, 
with pracbcally an all-metal cyhndncal 
extenor wall of very small dimensions 
The metal wall may also be grounded with 
the great advantage that the tube may be 
put m contact mth grounded parts of the 
transformer In studying the way m 
which this feature can be best made use 
of, we amved at the design shown m 
Figure 8 The iron of the transformer is 
arranged m a new w^ay round the tube, 
as indicated The primary and the sec- 
ondarj’^ windings are m the circular open- 
ing, cut ui the iron 

In this new' transformer tlie electrical 
field between iron and secondary wind- 
ings has no maxima as in ordinarj' trans- 
formers, so that sharp edges of an iron core 
arc entirely avoided Furtliermore, no room 
IS wasted, as will be seen from the draw- 
ings, so that weight and dimensions are 
as small as the) possibh can be The 


anode of the tube is m air, so its energy 
is not warming up the msulatmg material 
as it does m apparatus with tubes immersed 




Tig 8 Principle of new compact x-ray unit 


m oil The focus of the tube is m the 
center of the apparatus, w'hich has proven 
to be of considerable advantage Experi- 
ments show that the tube may even be 
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held m tlic hands dunng exposure, ns \nth 
small mo\cmcnts tlic center of gravilj 
tends to keep stcadj 

Two types of this new upjiaratus ha\e 


of a transfonner, a rectifier, and a con- 
denser in senes Tlie condenser is charged 
to a \oIlagc winch is the maximum of the 
transfonner xoltage Tlie so called Grcin- 



! IK a I’ltiitoKripli-, of ilu Mnall'-w x t «> tmit witlioiit ami with mintlr 



1 IB 10 Clust him inUii with ntw imil 


been developed so far a small dental 
type, weighing only about 12 pounds, and 
a portable type, weighing about 17 pounds 
A more detailed dcscnption wall be gi\en 
separately, but Figures 0 and 10 show some 
further idea of the new apparatus 

p A vciv high tension gcncraiof for 
very high voltages — Well-knowTi in therapy 
L the so-called Villard circuit, consisting 


aclicr and Witka circuits are, so to speak, 
oiih coiiibinations of tins Villard circuit 
Now, consider tlie yohage on tlic lalie 
of a Villard circuit It is alternating and 
xorviiig from rero to double tlie trans- 
former \alue Stnrbng from tins alter- 
nating tension, we may again build up a 
sort of Villard circuit wath another valve 
and a condenser, proxaded we remember 
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that the cathode of the valve becomes only double the transformer tension and on the 
positive with respect to the anode The new valve we will find agam a tension, 
new condenser wiH then be charged up to varymg between zero and the double of the 
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Fig 11 Principle of cascade high voltage generator 
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held m the hands during exposure, as mth of a transformer, a reetifier, and a con ^ 

small movements the center of gravity denser m senes The condenser is charged f 

tends to keep steady to a voltage which is the maximum of the ° 

Two types of this new apparatus have transformer voltage The so-called Grein 



Tig 10 Chest 61m taken wuh new unit 


been developed so far a small dental 
type, weighmg only about 12 pounds, and 
a portable type, weighing about 17 pounds 
A more detailed description will be given 
separately, but Figures 9 and 10 show some 
further idea of the new apparatus 

p A iiew high tension generator for 
very high voltages -Well-known m therapy 
js the so-called Villard cncuit, consistmg 


acher and Witka circuits are, so to speak, 
only combmations of this ViUard circuit 
Now, consider the voltage on the valve 
of a ViUard circuit It is altematmg and 
varying from zero to double the trans- 
former value Startmg from this alter- 
natmg tension, we ma}’’ agam build up a 
sort of ViUard circmt with another valve 
and a condenser, provided we remember 



BOm\^RS SOME NEW PRINCIPLES IN DESIGN 


171 


system it was, however, essential to possess 
new high voltage rectifiers This was one 
of the reasons for our developmg the new 


ments One set was developed with ac- 
cumulator batteries and automatic charg- 
mg-up, but also a set with small msulated 


Cathode 




Fig IG Puihole camera film showmg 
the ‘‘limited reach" of secondary elec- 
trons. as descnbed 



Fig 17-4. Application of the pnnciple of "limited reach" 
to an x-ra> tube. The lower part of the cathode is verj thin 


valves described above (D) It is obvious 
tlial the large anode current and the low 
voltage drop are of great importance, for 
the instantaneous value of tlie load cur- 
rents m tlie valves near tlie transformer 
IS many times larger than the currents 
used through the tube Also, a low 
heating energy' is of great importance, for 
non small batteries of accumulators may 
serte the few watts for heating Uie fila- 


motor-dnven generators, as is seen on 
Figure 12 Both solutions have the ad- 
vantage of avoiding highly msulated trans- 
formers, w'hich would be fatal for the size 
of the set 

A set up to SOO K V was developed mth 
a total height of only S feet and recently 
\\e succeeded m building a complete 400 
KV set in a shock-proof form, com- 
plete wath a tube which may be placed m 
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transformer tension So we can go on, as 
IS shown m Figure 11 It is ob\oous that 
an advantage of this system is tlie pos- 


forgotten Recently Cockroft and Wal- 
ton^ in their report on their bnlhant ex- 
periments on atom-splitting, gave a some- 



Fig 13 Sliock proof high \oltogc generator and tube for 
400 K V S)- 5 tcm of Figures 11 and 12 


a(f>QClC 



Fig 14 Show ing the pnnapic of ' limited reach ’ Large 
anode and cathode surfaces Track of second^ electron 
starting with an elevation of 45 Longest possible track 


sibihty of extending the voltage by new 
umts The construction is such that this 
extension is easily possible 

It should be said here, that an e^ly 
paper of Gremacher,' as long ago as 1921, 
Lntains m pnnaple the essentials for this 
system, which somehow seem to have been 
-T^^acher. Bull d Schweir Elek-trot Ver . 1920. 
XI. 69 


what difficult description of a high tension 
apparatus, which is also a modified ap- 
phcation of this new system They ap- 
parently also found the system mde- 
pendently of Gremacher, whom they did 
not mention 

For the practical solution of this new 

J D Cockroft and E T S Walton Proc. Rov 
1932 No 136 p 619 ^ 
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emitted by the focal spot wdl be attracted 
toward the anode by the electrical field 
If anode and cathode have large parallel 
surfaces (Fig 14), the electrical field is 
very simple and similar to the field of 
gravitation of the earth We know from 
elementary mechamcs that a bullet start- 
ing ivith an elevation of 45° has the larg- 
est reach and m our case of secondary 
electrons, it can be shown by elementary 
calculation that the maximum reach of a 
secondary electron is double the distance 
between cathode and anode Therefore, 
to avoid secondary electrons m the tube, 
it IS suffiaent to give the cathode and anode 
surface a diameter which is at least four 
tunes the distance Every electron fol- 
lows a parabola and the envelope of all 
the parabolas forms a paraboloid of ro- 
tation, a section of which is shown m 
Figure 15 The hmited surface, covered 
by secondary electrons, is shown m Fig- 
ure 16, which IS a pinhole camera picture 
of the anode The focal spot has been 
covered with a piece of lead after a short 
exposure, to avoid too great density The 
diameter of the covered area is exactly 
as calculated above and the picture, there- 
fore, an experimental proof of the theor}’- 
An almost equally simple calculation 
shows that there is also a definite “linuted 
reach” m the case of tivo sphencal elec- 


trodes Figures 17-^ and 17-5 show the 
pracbcal apphcation of the two cases 
schematically m high voltage tubes Ap- 
phcation of this new prmaple made it 
possible to build a Metahx tube which 
IS only shghtly larger than the Standard 
200 K V type for tensions up to 450 
K V and there is no reason why a reason- 
able mcrease m size should not brmg a 
tube for tensions up to 600 K V or more 

The protection problem ivith such tubes 
becomes of vital importance It is, how- 
ever, possible to accomplish suffiaent pro- 
tection m a comparatively simple manner 
Figure IS shows how protection is ac- 
quired equivalent to 15 mm of lead m a 
400 KV tube The figure is, I think, 
almost self-explanatory The cylmdncal 
part m the anode is lead It is outside 
the vacuum and the thickness is decreased 
so as to make the path of the x-rays through 
the lead equal to about 15 mm every- 
where 

At last. Figure 19 shows a co mm ercial 
400 KV tube with full x-ray protecbon 

I thmk that this type of tube, together 
with the generator just menboned, can 
be easily worked out if biologic reasons 
should demand, to an arbfiaal source a of 
radiation, which is ray- and shock-proof 
and so small that it may be placed in al- 
most any ordmary room 
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any ordinary room and which is shown m In Metahx tubes their mfluence is restncted 
Figure 13 on account of tlie metal center part, which 

G Self-protected Metahx tubes for J^OO withstands the bombardment of secondary 



Tig 17-fl Anolher application of the same pnnciple 


K V and more — One of the difficulties electrons fairly well, but for I'eiy high 
encountered wnth \-ray tubes for a cry tensions it has proven necessary to avoid 
high voltages lies m the secondary’ elec- tlicm This is done by’ the new ‘‘pnn- 
trons They’ charge up insulated parts ciple of limited reach,”’ ivhich may be 
of the tube negatively’ They’ may cause simply' explained by’ referring to Figures 
heat (eacli electron carries an amount of 14 and 15 Every’ secondary electron 
energy’ '/s m\ - = eV) and ioni7ation, 
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emitted by the focal spot wiU be attracted 
toward the anode by the electrical field 
If anode and cathode have large parallel 
surfaces (Fig 14), the electrical field is 
very simple and similar to the field of 
gravitation of the earth We know from 
elementary mechanics that a bullet start- 
ing with an elevation of 45° has the larg- 
est reach and m our case of secondary 
electrons, it can be shown by elementary 
calculation that the maximum reach of a 
secondary electron is double the distance 
between cathode and anode Therefore, 
to avoid secondary electrons m the tube, 
it IS sulfiaent to give the cathode and anode 
surface a diameter which is at least fonr 
tunes the distance Every electron fol- 
lows a parabola and the envelope of all 
the parabolas forms a paraboloid of ro- 
tation, a section of which is shown m 
Figure 15 The hrmted surface, covered 
by secondary’’ electrons, is shown m Fig- 
ure 16, which is a pinhole camera picture 
of the anode The focal spot has been 
covered ivith a piece of lead after a short 
exposure, to avoid too great density The 
diameter of the covered area is exactty 
as calculated above and the picture, there- 
fore, an expenmental proof of the theory 
An almost equally simple calculation 
shows that there is also a definite “limited 
reach” m the case of two sphencal elec- 


trodes Figures 17-^ and Vi~B show the 
practical apphcation of the two cases 
schematically m high voltage tubes Ap- 
phcation of this new principle made it 
possible to bmld a Metalix tube which 
IS only shghtly larger than the Standard 
200 KV type for tensions up to 450 
K V and there is no reason why a reason- 
able mcrease m size should not brmg a 
tube for tensions up to 600 K V or more 

The protection problem with such tubes 
becomes of vital importance It is, how- 
ever, possible to accomphsh sufiiaent pro- 
tection m a comparatively simple manner 
Figure 18 shows how protection is ac- 
quued equivalent to 15 mm of lead m a 
400 K V tube The figiue is, I think, 
almost self-explanatory The cyhndncal 
part in the anode is lead It is outside 
the vacuum and the thickness is decreased 
so as to make the path of the v-rays through 
the lead equal to about 15 mm every- 
where 

At last. Figure 19 shows a commeraal 
400 KV tube with full x-ray protection 

I thmk that this type of tube, together 
with the generator just mentioned, can 
be easily worked out if biologic reasons 
should demand, to an artificial source a of 
radiation, which is ray- and shock-proof 
and so small that it may be placed m al- 
most any ordmary room 
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I |N a former publication (1) avc have 
anatyzed the relation of the position of 
the \-ray tube to tlie resultant sharp- 
ness of film images It w as shonm m that 
study that for tlie attamment of a given 
degree of sharpness, a saving in energy of 
up to 22 per cent is possible by the correct 
posibomng of the tube, as opposed to 
commonly used positions The data there 
presented relate mainly to single exposures 
with the focal spot centered over the film 
The correct method of placing and tripping 
the tube for stereoscopic exposures, from 
the standpoint of obtaining maximum 
sharpness, is, however, also shown, and 
IS repeated for the convenience of the 
reader {B, Fig 7) 

The matter of stereoscopic agreement of 
the images was, however, not dealt witli 
in the prexnous paper, and it is vnth this 
phase of stereoscopy that the present 
study IS concerned This paper thus aims 
to be supplcmentar)' to the foregoing study 
in presentmg the effects of tube position 
for the special case of stereoscopic ex- 
posures, Avith special reference to the agree- 
ment of the stereoscopic images 

The question of the desirability or 
necessity of tilting the tube between 
stereoscopic exposures is also important 
to the practising roentgenologist Some 
manufacturers offer, while others do not, 
faahties for such tilting The roentgen- 
ologist must make a decision in the face 
of these conflicting recommendations, as 
to whether or not he should make ex- 
penditures for such a purpose 

nature of stereoscopic errors 

The nature of the errors m stereoscop 3 * 
which are to be examined will be clear 

"Tested b% The National Research Council of 
Canada ^ 


from Figures 1, 2, 3 The object shown in 
these figures is thin and parallel to the film, 
a condition chosen because it simphfies the 
point to be discussed In Figure 1 ive hat e 
tlie desirable ideal condition m which the 
x-ra) s proceed from a true pomt, and it will 
be seen that the images cast on the films 
from the tw'o stereoscopic tube positions 
arc identical In the x-ray tubes in com- 
mon use, howeier, the rays proceed from 
an appreaable area — the focal spot — which 
lies at an angle to the surface of the film 
As a result of these two factors the images 
cast from the two stereoscopic tube posi- 
tions are no longer identical In Figure 2 
it will be seen that the image (marked J) 
from one tube posibon is much larger than 
that from the other, i c , the images under- 
go different degrees of distortion The 
penumbral shadows (marked P) which de- 
termine the degree of sharpness of the 
images arc also different from the two tube 
positions Obxnously, stereoscopic agree- 
ment can be no better than the geometne 
agreement of these two images - 

In Figure 3 the tube is so placed and so 
tilted dunng the tnp that from each of the 
twm positions the central ray of the tube 
trax’^ds toward the center of the object 
to be radiographed It is clear from the 
figure that the images much more nearly 
approximate each other both m size and 
in degree of sharpness than they do under 
the conditions depicted m Figure 2 
Perfect stereoscopic agreement is possible 
only when the unavoidable distortion and 
Unsharpness of tlie images, due to the 
characters of the focal spot, are the same 
from the two tube positions 

Data concermng the eflicienc} of the 

* The difference in size of the iraafi:es resultine f 
the thickness of an object is of course an essent^ 
part of stereoscopic projection 
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stereoscopic reproduction which results of the images will be correspondmgly 
from each of several methods of tnppmg different In cases m which the focal spot 
the tube will be presented herewith A of the tube is elliptical m shape, these 



f ,1, f N-l M ' f ' I > f 


Fig 1 Perfect stereoscopj rt- Fig 2 Imperfect stereoscopy Fig 3 Correction of imperfect 

sultmg from a point source of resulting from the use of a focal stereoscopy by tilbng the tube 
radiation spot area 


bnef outline of the methods used to obtain 
these data follows, the lengthy mathe- 
matical calculations being ormtted 

THE MEAStJREMENT OF STEREOSCOPIC 
ERRORS 

The errors in stereoscopy to which 
reference has been made can most easily 
be measured m terms of the change m the 
effective size of the focal spot that results 
when the tube is moved from the first to 
the second stereoscopic position As de- 
scnbed at length m an earlier paper, and 
illustrated m Figure 4 of this article, an 
object IS radiographed by a focal spot 
whose effective size can be found by pro- 
jecting in the direction of the object, 
parallel lines from all points around the 
focal spot onto the film Thus from the 
tube position A m Figure 4, the point O 
would be radiographed with a focal spot 
whose effective size is A while from tube 
position B it Mould be radiographed with 
an effective focal spot size of B’ Thus 
although the actual focal spot size and 
slope at A and B are identical, it is ap- 
parent tliat the effective focal spot size 
MTth which the object 0 is radiographed is 
quite different from the two positions and 
the consequent distortion and unsharj^ness 


effective focal spot shapes (or focal spot 
projections) are also elliptical, as shown 
at the lower edge of Figure 4, and at C, 
where they have been superimposed for 
clanty of descnption Toward the margm 
of the film, as described elsewhere (1), the 
elhptical focal spot projections from the 
two tube positions differ not only m size 
but also m the slope of their axes, so that 
the focal spot projections fail to agree in 
the general manner mdicated by the 
elhpses m Figure 5 It is the extent to 
which these effective focal spot sizes (or 
focal projections) fail to comade which 
determmes the measure of the stereoscopic 
error to be exarmned 
The actual sharpness and distortion of 
an image (m contra-distmction to the 
potenbal or theoretical characters) de- 
pend, in addition, upon factors which are 
beyond the scope of this article, such as 
the actual size, shape, and slope of the 
focal spot, and the ratio of the target- 
object to the object-film distance Con- 
trast and photographic nsibdity are further 
factors which influence the apparent defi- 
nition or sharpness of the image We are 
here concerned onlj^ with the relative 
efficiency of the various methods of plac- 
ing and tnppmg the \-ray tube for stereo- 
scopic exposures 
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The methods for calculatmg the size and 
slope of the focal spot projections are de- 
tailed in the earlier arbcle (1) Referring 



Tig 4 Changes in the cn'ccti\x size of focal 
spot t\ith t\hich an object is radiographed from 
tao stereoscopic tube positions 


to Figure 5, where the tw’o ellipses repre- 
sent the focal spot projections from the 
two stereoscopic tube positions (super- 
imposed for convenience of descnption), 
and A' F represents the direction of a linear 
structure to be radiographed, it is shown 
m that article that the efTcctnc size of 
the focal spot with w hich this linear 
structure is radiographed is given by the 
dimension A B m the case of one ellipse 
and by CD for the other ellipse It wall 
be noted that these dimensions A B and 
CD are the distances between parallel 
tangents to the focal spot projections,’ 
and that the tangents run parallel to the 
edge being radiographed The difference 
between these two dimensions A B and 


’ The distan ce between paralle l tangents to an ellipse 
IS given by i’Sin’e + S^Cos’e where L and 5 are the 
major and minor axes of the elhpse, and e is the angle 
between the tangents and the major axis of the ellipse 
The other formula: used in calculating the results 
eiven in this article are detailed m the earher paper 
fll Certain corrections must be apphed to the« 

to 


CD is the measure of the stereoscopic 
error for the point P on this Imear stnic 
ture, since this dimension governs the 
difference m sharpness and distortion be- 
tween the two stereoscopic images 

Since m practical radiography the ob 
ject to be examined will usually contain 
structures running m every jxissible di 
rection, the stereoscopic error must be 
evaluated wnth reference to all possible 
directions of the linear structures The 
calculation of the differences between 
parallel tangents to the two projeebon 
figures in all directions, however, proved to 
be an impossible mathematical task It 
was nccessar)', therefore, to substitute a 
method of finite differences, and the cal- 
culation has been made for ten-degree 
mten als around the projection figures 
Bj this means a fair a\ erage figure for the 
stereoscopic error at any point on a film 
ma} be e\aluatcd by direct calculation 
Since the stereoscopic error is widely 
xanable o\er different parts of the film, 
we ha\e presented figures for the average 
stereoscopic error at selected points on the 
film, namely, the center, the comers, and 
the mid-pomt along each edge 

TV res or stcrcoscopic trip 

Since the object of this article is to com- 
pare the efficicnc) of \anous ty^pes of 
stcrcoscopic tnp, let us now consider the 
most commonly'- used methods of tnppmg 
the tube, as depicted m Figure 6, w'herein 
the dotted line indicates the direction of 
the central ray of the tube, while 0 indi- 
cates the central point of the object bemg 
radiographed 

At A IS shoivii the commonly used 
longitudmal tnp of the tube (also shown m 
Figures 1, 2, and 4 of this article) At 
B the tube is so placed and tilted durmg 
the tnp that from both tube positions the 
central ray of the tube passes through the 
point O As a result of the conditions 
shown at B, the stereoscopic errors at the 
pomt O are practically zero, as pomted out 
earlier (Fig 3) In C and D, Figure 6 
IS shown the end -view of the tube, the tube 
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being tripped laterally, t e , at nght-angles 
to the long arms of the tube , at C is shown 
the plain lateral tnp, while at D the tube 



Fig 5 Difference m the 
effective focal spot sizes (A B 
and C D) ivith which the point 
P on the hnear structure A F is 
radiographed from two stereo- 
scopic tube positions 

IS SO placed and rotated on its long axis 
during the tnp that the central ray is 
projected in the direction of the point 0 
from each of the tube positions 

Using the four types of tnp descnbed 
above, Table I gives the average stereo- 
scopic error at selected pomts for an ob- 
ject of such size that it could jUst be com- 
pletely radiographed upon 14 x 17 mch 
stereoscopic films The other conditions 
used for the calculations are that the target- 
film distance is 30 inches, the object-film 
distance is G inches, the anode slope is 
4,5° to the film, the focal spot is elliptical 
m shape, and the tube is tnpped 2^/-> 
inches, the target being equidistant from 
the center of the film at each tube position 
The central raj projection of the tube is 
assumed to have a diameter of 100 units, 
and the figures given in Table I indicate 
m terms of these units the dijfcreucc in 
the cffcctne size of the focal spot mth 
which the gnen pomts on the object arc 
radiographed from the two tube positions 
Thus if the tabulated difference is zero, 
the change in the effectne size of focal 
spot IS also zero On each of the stereo- 
scopic films there is then the same degree 


of sharpness and the same degree of distor- 
tion of the unage, so that the two visual 
images fuse perfectly and perfect stere- 


A 



I 

0 i 


LONGITUDINAL 

TRIP 


\ I 


(0 


tONGlTUDINAL TRIP 
WITH TILTING 


@ ^ @ @ @ 


0 


•0 


LATERAL TRIP LATERAL TRIP WITH 

(END VIEW OF TUBE) ROTATION OF TUBE 

Fig 0 Illustration of methods of topping 
the tube as descnbed in the text 


oscopy results The larger the figures 
indicated m Table I, the more defective is 
stereoscopic agreement for the position 
specified 

DISCUSSION OF METHODS OF TRIP 

The stereoscopic efficiency resultmg from 
these different methods of tnppmg the 
tube is shown in Table I As noted above, 
the smaller the figure in these tables the 
better is the resulting stereoscopic agree- 
ment The bottom row of figures gives 
the average effiaency for nme pomts on 
the film, the lower three positions in the 
table occurring twnce 

It is apparent from these tables (Column 
3) that much the best stereoscopic agree- 
ment IS obtained by tnppmg the tube m 
its long axis, together inth an appropnate 
degree of tilting, as illustrated m B, 
Figure G 

It IS important at this stage, howeier, 
to recognize that stereoscopic agreement is 
closel} related to attained film sharpness 
As the sharpness of tlie images approaches 
perfection, the significance of stereoscopic 
differences must become negligible The 
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TABLE I — DIFFERENCE IN STEREOSCOPIC PROJECTION USING VARIOUS TYPES OF 

TUBE TRIP 


(The figures given are percentages of the central ray projection) 


Film Position 
of the Image 

Longitudinal 

Tnp 

Lateral 

Tnp 

Longitudinal Tnp 
with 

Appropnate 

Tilting 

Lateral Tnp 
with 

Appropriate 

Rotation 

Cathode center 

7 1 

4 

0 

0 

Film center 

7 

7 

0 

0 

Anode center 

7 

0 

0 

0 

Cathode comer 

14 

9 

3 

5 

Anode comer 

10 

7 

2 

7 

Midlateral edge 

14 

8 

2 

6 

Aieragc o\tr entire film 

12 

7 

1 6 

3 8 


TABLE n — TOTAL ANGLE THROUGH WHICH THE TUBE SHOULD BE TILTED OR ROTATED 

DURING THE STEREOSCOPIC TRIP 
(Applicable to both 45“ and line focus tubes) 


Target to 
Center of 
Object 
Distance, 
Inches 

I'A 

o 

2‘A 

Length of Tube Tnp in Inches 

3 4 5 0 

8 

10 

12 

IS 

4° 45 

G“20 

7° 55 

9“ 30 







24 

3° 33 

4“ 45 

5“ 57 

7° 10 

9“ 30 






30 

2“ 52 

3“ 45 

4“ 45 

5° 42 

7“ 35 

D“30 





30 


3“ 10 

4“ 0 

4“ 45 

0“ 20 

7“ 55 

0“ 30 




48 



3°0 

3“33 

4“ 46 

5“ 57 

7° 10 

9“ 30 

11“30 


GO 




2“ 52 

3“ 45 

4“ 45 

5' 42 

7' 35 

0'30 

11°20 

72 

1 




3“ 10 

4“0 

4“ 45 

0“20 

7“ 55 

9° 30 

&1 






3“25 

4“ 5 

5“ 25 

6“ 47 

8“ 10 


stereoscopic differences as here defined, 
relate to different methods of tnppmg the 
tube They may or may not be important 
m the visualization of a given stereoscopic 


pair, depending upon whether the actual 
distortion and unsharpness m the images 
IS negligible or important m degree 

Retummg then to our selection of Col- 
umn 3 m Table I as representmg the best 
agreement between stereoscopic images, 
it ivill be observed that this method of 
placmg the tube is m conflict with our 
previous recommendations, i e , that the 
long axis of the tube should always be 
placed along the shortest dunension of the 
film m order to attam the maximum sharp- 
ness inherent m the focal spot m use 
Smee then as above, sharpness of image 
should take precedence over stereoscopic 
agreement, it would seem that the method 
of tnppmg the tube which gives the nexT 
best agreement should be adopted This 
occurs m Column 4, Table I, the tube 


bemg tapped m its own lateral axis along 
the long axis of the film and rotated be- 
tween exposures as illustrated m D, Figure 
6 This, then, is to be recommended as 
giinng the best stereoscopic agreement 
consistent with efliaency as to sharpness 
and distortion of images 

If facihties for sunply rotatmg the tube 
between exposures are not available, the 
next best stereoscopic agreement (Column 
2 Table I) results from the same method 
of tap but without rotation of the tube 
between exposures The commonly used 
method of tnppmg the tube m its own 
long axis and without tilting (Column 1, 
Table I) gives much the poorest stereo- 
scopic agreement of all positions, as weU, 
madentally, as the poorest film sharpness 
The 12 per cent error m agreement re- 
sultmg from this method of tap maj^ be 
expected to be withm the visual range 
However, we should repeat that these 
differences relate only to the relative 
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efiBaency of different methods of tnppmg 
the tube and that if the actual sharpness 
of the images is excellent, the differences 
m stereoscopic agreement iviU not be im- 
portant 

We are not yet m a position to define 
for practical use the actual geometric 
hrmts of visibihty 

For convemence of the operator, the angle 
through which a tube must be tilted or 
rotated m order to project the central ray 
to the center of the object is given m 
Table II for various target-to-center-of- 
object distances and tube trips This 
value IS approximately contamed m the 
formula 


Tan angle = 


Length of tnp 
Target to center of object 
distance 


anode tubes, smce with the former a greater 
improvement m radiographic reproducfion 
IS attained by usmg the correct techmc 


LONGITUDINAL LATERAL 

TRIP trip ^ 



C 


For stereoscopic exposures of long bones, 
such as the spine, wherem the tnp is to 
be made at nght-angles to the long dimen- 
sion of the bone, the correct method of 
placing and tnppmg the tube is shown in 
C, Figure 7 This gives the greatest at- 
tainable umformity of sharpness over the 
entire length of the image, but the tube 
should also be tilted when possible between 
these exposures 

STEREOSCOPIC EXPOSURES WITH LINE 
rocus TUBES 

With Ime focus tubes, the effective focal 
spot size over the vanous parts of the 
film IS always less uniform than with the 
45° slope of anode As pointed out earlier 
(2), both the steeper slope of the anode 
surface to the film and the more rectangular 
shape of focal spot m the line focus tube 
are contnbutorj' factors in producing this 
undesirable result However, we are of 
the opinion that tlie increased tube ca- 
pacity made possible by the line focus 
pnnciplc more than compensates for this 
defect Correct positioning and tnppmg 
of the tube, as gi\en in this and earlier 
publications (1, 2), arc more important m 
the case of line focus tubes than intli 45° 


Fig 7 Plan view of methods of 
placing and tnppmg the tube for 
stereoscopic exposures 


SUMMARY AND CONCLUSIONS 

1 The pnnciples govemmg the agree- 
ment of images m x-ray stereoscopic pairs, 
together with the relative efficiency of 
different methods of tnppmg the tube, are 
analyzed and tabulated 

2 The data are supplementary to a 
previous analysis of the most effiaent 
position of the x-ray tube ivith reference 
to the film (1), but for the special case of 
stereoscopic exposures 

3 The best stereoscopic agreement 
(consistent with efficiency as to sharpness 
and distortion of images) is obtamed by 
tnppmg the tube m its oivn lateral axis 
along the long axis of the film, while at 
the same tune rotating the tube so that the 
central ray is in each case projected to 
the center of the object to be radiographed 
(£», Fig 6) ^ 

4 Stereoscopic agreement is 3 per cent 
h^r when the tube is so rotated than m 

‘ Sec text for necessary cxcepUon in the case of long 
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the case of the same tnp without rotation, 
and should be attained, therefore, when 
mechanically feasible In the presence 
of satisfactory sharpness of film images, 
however, this improvement m agreement 
IS probably not within the range of ^^sl- 
bility, and no outstanding trouble or ex- 
penditure seems to be warranted on this 
account at the present time 

5 Failure to place the tube correctly 
for stereoscopic exposures results m greater 
distortion and unsharpness of images than 


in the case of smgle films, and is more 
marked in the case of Ime focus tubes 
than for 45° anodes 
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PERFORATION OF PEPTIC ULCER FOLLOWING X-RAY EXAMINATION 

WITH A BARIUM MEAL 

By HARRY A SINGER, M D , Chicago 

From the Medical Department of the University of Ilhnois College of Medicme and the 

Cook Count)' Hospital 


lll^OENTGEN examination of the stom- 
W ach. wth the aid of a banum meal is 
generally considered entirely mnocu- 
ous, on which account banum studies 
of the stomach are employed more or less 
routmel)' and without discnmmation or 
restnction That this method of exatm- 
nation, however, is not altogether harmless 
IS attested to by the number of cases m 
which radiographic mvestigation ivith a 
contrast medium is followed by acute per- 
foration of a peptic ulcer Pubhcations 
dealing specifically ivith the subject of 
gastro-duodenal rupture as a sequel to the 
employment of the \-ray include 36 pa- 
tients, 34 of whom had benign lesions and 
tivo mahgnant Of the 34 perforated pep- 
tic ulcers, Panek reports eight, Eckman 
five, Hummelman four, Bittrolff three, Am- 
berger, Colmers, and Nussbaum each two 
Single instances are recorded by Em Waldt, 
Frankenthal, Hijmans van den Bergh, 
Lang, Meijer, Rosenthal, Steiger, and 
Utili Of the two carcmomatous ulcers 
which perforated followmg \-ray examina- 
tion, one is reported by Lepennetier and 
Deruas and tlie other by Rovida That 
tile number of cases published under ap- 
propnate titles is by no means representa- 
tive of tlie actual incidence is mdicated by 
the frequency iiith which perforation fol- 
lowing x-ray is mentioned mcidentally in 
cases presented for other reasons Casual 
mention of rupture occumng shortly after 
roentgenography is found, for instance, 
m the articles of Brutt, Dahm, Falta, 
Femiaud, Finstcrci, Speck, and Wolfson 
and Gray, dealing pnmanl)’ inth other 
phases of perforated ulcer Furthermore, 
Uicre IS exidcncc to show tliat expcncnce 
wath this accident is not confined to only 
a few but that it has been observed b\ 
iiiaiii heknian states that after citing 


his five cases at a regional meetmg of the 
Amencan College of Surgeons, “Numerous 
admissions of such catastrophes were forth- 
commg ” I have met with the same re- 
sponse at meetmgs where I have had oc- 
casion to mention my oivn cases 

Assummg that the cause and effect re- 
lationship between perforation and x-ray 
exammation is a definite one, the question 
arises as to how serious a hazard is con- 
stituted by this diagnostic procedure The 
only published statistical reports upon 
w'hich to base an opmion are those of 
Panek, Hummehnan, and Eckman 
Panek writes that among 36 cases of per- 
forated peptic ulcer observed in the Second 
Surgical Chmc of the University of Vienna 
between the years 1910 and 1926, eight 
followed roentgen exammation ivith a con- 
trast medium These eight cases are di- 
xuded by the author into two groups, the 
first mcludmg four cases m which rupture 
occurred ivithm several hours of the x-ray 
observation, and the second group com- 
pnsmg the rem ainin g four m which per- 
foration followed after an interx'al of be- 
tw'een 30 hours and six days If the tune 
element m Panek’s senes is disregarded, 
it is found tliat 22 per cent of his perforated 
ulcers follow'ed the x-ray If the second 
group of perforations is ehmmated because 
of the questionable etiologic relationship, 
the percentage of ruptures occasioned by 
roentgenography still remains high (11 1 
per cent) Among 17 cases of gastro- 
mtestinal perforation treated at tlie Sur- 
gical Clmic of the Umversity of Bonn, 
five (29 4 per cent) occurred as sequelae 
to a banum meal Hummelman, who 
subrpits tlie above report, states that 
dunng tlie time the five perforations w'cre 
observed a contrast medium was ad- 
ministered by mouth to 1,500 individuals 
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No menbon is made of the number of 
ulcer patients in this group The statis- 
tics of the Duluth Clinic, published by 
Eckman, includes five perforations in a 
senes of 522 ulcer patients examined roent- 
genologicall}", an incidence of less than 1 
per cent The total number of perfora- 
tions obsen'ed dunng the same penod is 
not stated At the Cook County Hos- 
pital onl}' four perforations have been ob- 
sen'ed follomng x-ray examinabon dunng 
tlic past ten years Withm the same pe- 
nod of time over 500 perforated ulcers have 
entered the Hospital and more than 5,000 
unruptured peptic ulcers have been ex- 
amined radiographically Based upon 
these figures the percentage of perforabons 
which follow tlie \-ra)' examinabon is 
found to be onlj' 0 S per cent Approach- 
mg the question from another standpoint, 
the inadence of perforabon follomng ex- 
amination of unruptured ulcers is merely 
0 08 per cent Judging from our oivn 
rather large group of cases, it appears that 
the hazard of perforation m connection 
with a banum meal is attended by rela- 
bvely shght danger 

In considermg the factors concerned in 
the produebon of a perforation, particular 
stress has been placed upon mampulabon 
and compression of the stomach dunng the 
\-ray exammation The possible damage 
madent to manipulation by hand is ex- 
emplified in a case recorded by Albrecht 
This author relates that a man of 40, 
while being examined ivith a banum meal, 
collapsed behind the screen on accoimt of 
pam Operabon performed ivithm an hour 
demonstrated, aside from a cholehthiasis, 
firm adhesions which stretched between 
the gall bladder and the duodenum and 
pylorus, and were partially tom Com- 
pression of a given porbon ivith the aid of 
a Dtsttnkior , mcreasmg, as it does, mtemal 
pressure, is especially dangerous m cases m 
which conditions are favorable for rupture 
The r61e of the Dtsknktor and similar ap- 
paratus IS emphasized by Mandl In re- 
viewmg the mdividual case reports one is 
impressed by the large proportion m which 
an element of obstruebon existed and m 


which, therefore, forceful compression was 
presumably employed For instance, m 
connection wnth his third case Eckman 
wntes “It was only after a repeated hy- 
podermic of abopm and rather forceful pal- 
pation that a large filling defect was noted 
in the duodenal cap ” In two of my cases 
(Nos 2 and 4) the examimng roentgenolo- 
gist recalled ha\nng employed imusually 
firm pressure in an attempt to visuahze 
the bulb The weight of the banum is 
generally considered to be less important m 
the ebology of the perforabon than manual 
or mstrumental factors 

Assummg as correct that forceful manipu- 
labon or compression and high specific 
gramty of the conbast medium mduce 
perforation, the quesbon naturally arises, 
■^Tiy is the accident of relatively imcom- 
mon occurrence? In other words, what 
are the predisposmg factors which are ab- 
sent m the overw'hehmng majonty of ulcer 
patients and which condibon the perfora- 
bon m the small inmonty? One factor 
which appears to be highly significant is 
the status of the ulcer, namely, whether 
progressive or retrogressive When an 
ulcer which has been heahng for a tune is 
subjected to the trauma madent to a 
banum meal exammabon, perforabon is a 
rather remote possibility If the ulcer has 
been penebabng the gastnc wall and the 
base IS approachmg the serosa, other thmgs 
bemg equal, x-ray exammabon is attended 
by a high coeffiaent of danger Acbve 
extension of the ulcer, however, does not 
of itself esplam the occurrence of perfora- 
tion, for only a small percentage of pro- 
gressive cases rupture as a result of a 
banum meal study In order to account 
for the relabve infrequency of perforabon 
foUowmg x-ray exammabon, even m cases 
m which symptoms indicate progressive 
penebabon, it is necessary to adduce a 
second factor — the location of the ulcer 
When the lesion is situated on the lesser 
cun'ature or postenor wall of the stomach 
or duodenum, its extension beyond the 
serosa is usually mto a neighbonng viscus 
or other structure The result is an extra- 
gastne penebabon rather than a perfora- 
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tion A postenor wall ulcer may rupture 
mto the omental biusa, but this is a rela- 
tively rare occurrence As a rule, it is an 
ulcer located on the anterior wall which 
perforates mto the free abdommal cavity 
Smce only 5 per cent of all ulcers are situ- 
ated on the anterior wall (Boas), banum 
studies can be made m about 95 per cent 
of the cases with active progression with 
httle or no hazard of perforation 

In reviewmg the case histones of pa- 
tients who perforated following a banum 
meal study one is immediately impressed 
by the number of patients m whom an 
mtensification of previous symptoms pre- 
ceded the x-ray examination This fact, 
of course, should occasion no astomshment, 
since the average patient seeks medical ad- 
nce only when his pain no longer yields 
to the usual household remedies Be- 
cause roentgenography is universally con- 
sidered an mtegral and essential part of the 
“work-up,” m chnics and hospitals par- 
ticularly, it IS durmg the stage of active 
extension of the ulcer that exammation 
IS generally performed The occurrence 
of an aggravation of preinous symptoms is 
of more than casual mterest, smce it may 
indicate active extension and, therefore, 
potential perforation The assumption 
that an mtensification of the usual mam- 
festations of ulcer is mdicative of pene- 
tration toward the peritoneal coat is based 
upon observations m patients who per- 
forate spontaneousl)’^ Sev^eral authors 
(Federmann, Fmsterer, Leube, Mojmi- 
han, Ryser, and Walton) have emphasized 
tlie presence of prodromal or maugural 
symptoms in cases of perforation which 
occurred from no apparent cause 

From tlie practical standpomt, it is im- 
portant to idcntif) , if possible, those 
patients in whom x-ra> exammation with 
banum is attended by tlie hazard of per- 
foration The two tangible factors whidi 
contnbutc to rupture following roentgen- 
ographj arc location on tlie antenor wall 
and active extension of tlie ulcer Wltli 
regard to determining llic location of an 
nicer by clinical means httle can be ex- 
pccterl Pam referred to tlie back is 


usually associated with postenor wall ul- 
cer, but dorsal radiation is frequently lack- 
mg Although tenderness and ngidity are 
desenbed m connection with “perforatmg” 
antenor wall ulcers, these physical signs 
are generally absent until after perforation 
has actually occurred Smce the location 
of the ulcer cannot be predicted, recog- 
mtion of the cases which are ill-suited for 
banum meal study must be based upon 
chmeal evidences of progressive pene- 
tration This IS mdicated by an mtensi- 
fication and mcreased refractonness of the 
patient’s usual ulcer symptoms If x-ray 
ex amin ation with banum is withheld from 
ulcer patients with clmical manifestations 
mdicative of penetration, the danger of 
perforation follovvmg roentgenography wiU 
be greatly reduced Energetic ulcer treat- 
ment at this time will generally mitiate 
processes of heahng and render the ulcer 
inactive m a comparativ’-ely short penod 
In the stage of retrogression the x-ray pro- 
cedure IS attended by relatively little dan- 
ger and can be more thoroughly and satis- 
factorily earned out Wrhen a banum meal 
exammation is considered essential and is 
undertaken m spite of the presence of 
prodromal symptoms, the suggestions made 
by Panek should be observed This au- 
thor advises, m the presence of a recent ex- 
acerbation of an ulcer, the two foUowang pre- 
cautions (1) less banum m more fluid, 
(2) elimination of the Dishnklor and only 
gentle palpation to aid m distnbutmg the 
banum rather than to compress the 
stomach 

The four cases of perforation foUowmg a 
banum meal which came to the author’s 
attention are summarized below In each 
instance the x-ray examination was per- 
formed at a tune when the ulcer was actively 
penetratmg, as mdicated by recent in- 
tensification of previous symptoms In 
all four patients forceful manipulation was 
employed m an attempt to vnsuahze the 
lesion In two (Cases 1 and 3) the per- 
foration was not diagnosed at the time of 
Its occurrence and consequently operation 
w'as not performed Failure to recognize the 
presence of an acute rupture was due to 
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the atypical clinical picture which followed 
the intense initial pain The s}Tnptonis 
manifested in the post-perforative stage 
were those of mild localized peritonitis 
conditioned by early spontaneous closure 
of the hole, which limited the quantity of 
extravasated material (see Singer and 
Vaughan) It is quite likely that additional 
forvic friistc perforations have followed 
x-ray examination but, havmg excaped 
recognition, have not been recorded 

CASC REPORTS 

Case 1 M A, male, ivhite, 34 years 
of age, entered the Cook Count}' Hospital 
Oct 3, 1924, mth a histor}' of clironic 
ulcer S}mptoms extending oxer a period 
of two years Dunng tlie week pnor to 
admission he expencnced an increase in 
tlie intensity and persistency of his pre- 
nous pam, and, m addition, suffered for 
the first time from x'omiting The fol- 
lowing day a banum meal examination xvas 
made and after forceful compression of the 
stomacli merely a prepylonc elongation 
ivas detected Three liours after completion 
of the fluoroscopic examination the patient 
developed typical symptoms of perforation, 
which, howexer, xxere not correctl}' inter- 
preted by the interne on tlie serxnce 
Gall-bladder disease xx'as suspected, based 
mainly upon tlie radiation of pam to the 
right shoulder and predominance of ph} si- 
cal signs m the right upper quadrant 
Exploratory operation, performed Oct IS, 
1924, fifteen days after the onset of xuolcnt 
pain, disclosed the pylonc region of the 
stomach to be intimately attached to the 
under surface of the lix'er After sepa- 
ration of the adhesions a prepylonc ulcer 
xvhich appeared to have perforated, xx'as 
exposed Contained xvithm the adhesions 
was a small quantity of banum The per- 
foration was sutured and a gastro-en- 
terostomy performed The recovery was 
uneventful 

Case 2 G B , white man of 45, entered 
the Cook County Hospital on May S, 
1927, complainmg of epigastnc pam xvhich 
had troubled him daily for a penod of two 


months Pnor to ten days or so before 
admission the pam had been readily re- 
hex'ed by bakmg soda or food, but during 
the one and one-half xveeks before enter- 
ing the Hospital the distress was not 
amenable to the usual measures On May 
10 the patient xvas radiographed xxuth the 
aid of a banum meal and a duodenal de- 
formity characteristic of ulcer was ob- 
serx'ed An excessix'e amount of manipu- 
lation xx'as emplo}'ed m order to demon- 
strate the lesion to the satisfaction of the 
attendmg phjsiaans and mtemes present 
Fourteen hours after fluoroscopy the pic- 
ture of an acute perforation supervened 
Operation performed xvithm an hour dis- 
closed a liole on the antenor wall of the 
duodenum, xvitli the usual type of ex- 
travasated matenal and exudate, unac- 
companied by any banum 
Case 3 This case was reported some 
time ago as an example of spontaneous re- 
cox'ery folloxvmg perforated peptic ulcer, 
at xvhich time, for the sake of brexnt}', 
only that exndence pertainmg chiefly to 
the subject discussed xvas mentioned On 
this account the seventy and refractonness 
of the pam xvhich led the patient to enter 
the hospital xxns not mcluded m the pub- 
lished record, which is reproduced herem 
G J , a colored man, aged 49, adnutted 
to the hospital on Aug 20, 1928, com- 
plained of penodic distress of an ulcerous 
type of one year’s duration Roentgen 
exammation, on the mommg of Aug 30, 
entailed considerable mampulation of the 
stomach m an attempt to overcome a 
pylonc obstruction That eveiung, m- 
tolerable epigastnc pam developed, shortly 
after xvhich x'omiting and hiccup occurred 
The right upper abdonimal quadrant was 
ngid and tender Morphme afforded re- 
hef Slight fever and a leukocytosis of 
16,000 dex'eloped the next day, followed by 
rapid subsidence of symptoms and signs 
Operation, performed on Sept 15, dis- 
closed a perforation of the pylorus, se- 
curely covered over by the gall bladder, 
which formed the floor of the ulcer The 
texture of the adhesions corresponded to 
the time which had elapsed smee the acute 
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pain of sixteen days prenously The per- 
foration was sutured and cholecystectomy 
and gastro-enterostomy performed The 
patient recovered 

Case 4 J A , a white man of 39, had 


appearance of vomitmg, he was exammed 
roentgenologically m the routme manner 
On account of a persistent pylorospasm, 
associated with a noteworthy degree of or- 
ganic obstruction, the bulb was not readily 



Fig 1 Case 4 Pneumopcntoncum due to perforaUon of a peptic ulcer 
which occurred 15 hours after x-ray examination of the stomach with banum 
With the patient in the left lateral position, the air is seen to accumulate beneath 
the nght lateral wall and to displace the liver downward The contrast meal 
has passed into the colon 


suffered periodically from ulcer symptoms 
since 1023 Beginning about Nov 1, 
1930, he noted a change m his usual symp- 
toms, the pain becoming more intense and 
more persistent than formerly and it no 
longer disappeared following the intake 
of sodium bicarbonate In addition, he 
suffered from frequent vomiting, a sjunp- 
toni uhicli had not troubled him pren- 
oiisly He reported to tlie Out-patient dime 
on Non 1 1, 1930, ulicn a banum meal 
was scheduled for the following day On 
Non 14, two N\ccks following tlie begin- 
ning of the aggraNation of pain and tlie 


Nisualized The attempt to force banum 
mto the duodenum entailed an undue 
amount of Nigorous compression 

On Nov 15, 1930, at 1 A M , 15 hours 
after the fluoroscopic exammation, the 
patient developed tte typical symptoms 
of an acute perforation He amved in 
the hospital at 7 a m , with classical signs 
of a ruptured, air-contaimng ntscus £71 
route to the operating room the patient ivas 
fluoroscoped and films were taken (Fig 
1) At the operation, performed shortly 
after S A. Jf , a perforation n\ as found on the 
antenor iiall of tlie duodenum near the 
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the atypical clinical picture which followed 
the intense initial pain The symptoms 
mamfested m the post-perforative stage 
were those of mild localized peritonitis 
conditioned by early spontaneous closure 
of the hole, which limited the quantity of 
a\travasated matenal (see Singer and 
Vaughan) It is quite likely that additional 
forme frtiste perforations have followed 
\-ra)" examination but, haiung excaped 
recognition, have not been recorded 

CASE REPORTS 

Case 1 M A, male, white, 34 years 
of age, entered the Cook County Hospital 
Oct 3, 1924, with a history' of chronic 
ulcer sjTnptoms extending over a penod 
of two years Dunng tlie week pnor to 
admission he experienced an mcrcase in 
the mtcnsity and persistency of his pre- 
xnous pam, and, in addition, suffered for 
the first time from vomiting The fol- 
loiving day a banum meal examination m as 
made and after forceful compression of the 
stomacli merely a prepyloric elongation 
M as detected Three hours after completion 
of the fluoroscopic examination the patient 
developed typical symptoms of perforation, 
which, however, were not correctly inter- 
preted by the interne on the semce 
Gall-bladder disease was suspected, based 
mainly upon tlie radiation of pam to the 
right shoulder and predominance of phj si- 
cal signs m the right upper quadrant 
Exploratory operation, performed Oct IS, 
1924, fifteen days after the onset of violent 
pam, disclosed the pylonc region of the 
stomach to be intimately attaclied to the 
under surface of the liver After sepa- 
ration of the adhesions a prepylonc ulcer 
which appeared to have perforated, was 
exposed Contained within the adhesions 
was a small quantity of banum The per- 
foration was sutured and a gastro-en- 
terostomy performed The recover 3 ’- was 
uneventful 

Case 2 G B , white man of 45, entered 
the Cook County Hospital on May 8, 
1927, complainmg of epigastnc pam which 
had troubled him daily for a penod of two 


months Pnor to ten days or so before 
admission the pam had been readily re- 
lieved by bakmg soda or food, but during 
the one and one-half weeks before enter- 
ing the Hospital the distress was not 
amenable to the usual measures On Maj 
10 tlie patient iias radiographed with the 
aid of a banum meal and a duodenal de- 
formity charactenstic of ulcer was ob- 
sen'ed An excessive amount of mampu- 
lation was emplo)’^ed in order to demon- 
strate the lesion to the satisfaction of the 
attendmg physicians and mtemes present 
Fourteen hours after fluoroscopy the pic- 
ture of an acute perforation supen’^ened 
Operation performed inthm an hour dis- 
closed a hole on the antenor wall of the 
duodenum, ivith the usual type of ex- 
travasated matenal and exudate, unac- 
compamed by any banum 

Case 3 This case was reported some 
tune ago as an example of spontaneous re- 
co\ery foUoiving perforated peptic ulcer, 
at which time, for the sake of brevity, 
only that endence pertainmg chiefly to 
the subject discussed was mentioned On 
this account the seventy and refractormess 
of tlie pam which led the patient to enter 
the hospital was not included m the pub- 
lished record, which is reproduced herem 
G J , a colored man, aged 49, adrmtted 
to the hospital on Aug 20, 1928, com- 
plained of penodic distress of an ulcerous 
tjqic of one year’s duration Roentgen 
examination, on the mommg of Aug 30, 
entailed considerable mampulation of the 
stomach m an attempt to overcome a 
pylonc obstruction That evenmg, m- 
tolerable epigastnc pam developed, shortly 
after which vomitmg and hiccup occurred 
The nght upper abdommal quadrant was 
ngid and tender Morphme afforded re- 
lief Slight fever and a leukocytosis of 
16,000 developed the next day, followed by 
rapid subsidence of s}mptoms and signs 
Operation, performed on Sept 15, dis- 
closed a perforation of the pylorus, se- 
curely covered over by the gall bladder, 
which formed the floor of the ulcer The 
texture of the adhesions corresponded to 
the time which had elapsed smee the acute 
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lesser curvature close to the pylorus For 
a distance about the aperture the wall of 
the duodenum was thickened and mdu- 
rated No banum was obsen^ed in the 
pentoneal cavity The hole was sutured, 
covered by omentum, and a postenor 
gastro-enterostomy performed The pa- 
bent made an uneventful recovery and was 
discharged Dec 1, 1930 


SIBIAURY AND CONCLUSIONS 

The relabvely large number of reported 
gastroduodenal perforations which have 
occurred follomng \-ray examination mth 
banum seems to indicate a cause-and-ef- 
fect relabonship The number of ruptures 
follomng roentgenography as compared 
mth the total number of perforabons ob- 
served n ithin a gii^en penod in bi o foreign 
clmics IS surpnsmgly large (Umversity of 
Vienna, 11 1 to 22 2 per cent, University 
of Bonn, 29 4 per cent!) These figures, 
based upon relabvely small senes, lead to 
the assumption that a banum meal study 
IS comparatively hazardous Stabsbes, 
based on extensne matenal at the Cook 
County Hospital, show that only 0 S per 
cent of tlie total number of perforations 
were preceded bj’’ radiography 

The factors concerned m the produebon 
of a perforabon pertain to the roentgen 
examination and the ulcer The important 
factors m the \-ray investigabon are ma- 
nipulabon and compression of the stomach, 
both manual and mstrumental, while of far 
less significance is the specific gra^^ty of 
the banum From the standpomt of the 
ulcer the location and status (progressive 
or rebogressive) of the lesion are to be 
sbessed In general, only those ulcers 
situated on the antenor wall of the stomach 
and duodenum perforate mto the free 
abdommal cavity, and postenor wall ulcers 
as a rule penebate mto a neighbonng 
structure or organ The status of the ul- 
cer IS also of import, smee a heahng lesion 
IS far less bable to perforabon than one 
which is acbvely extendmg toward the 

serosa 


Ulcer patients generally seek medical ad- 
vnee at a time when the symptoms are 
more severe and more refractory than 
usual, and it is then that x-ray exammafaon 
ivith banum is ordmanly undertaken 
There is evidence to show that an aggra- 
vabon of customary ulcer symptoms indi 
cates active progression of the lesion and 
may represent the prodromes of an impend- 
ing perforation It is of importance, there- 
fore, m a pabent with a history of recent 
mtensificabon of symptoms, to postpone 
radiography whenever possible and to first 
insbtute ulcer management If x-ray ex- 
amination is deemed necessary and is ear- 
ned out in spite of the presence of an ex- 
acerbated symptomatologj’’, care should be 
exercised mth regard to palpation and the 
specific granty of the banum admmistered 
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CORRELATION OF ROENTGEN AND PATHOLOGIC FINDINGS 
IN PERTHES* DISEASE 

By RAYMOND W LEWIS, M D , New York City 
Roentgenologist, Hospital for Ruptured and Crippled 


S INCE Zemansky (1) and Lippman (2) 
descnbed the pathologic findings m 
the femoral heads in Perthes’ disease, 
describing each a case and review mg the 
11 rmcroscopically examined cases pre- 



rig 1, Case 1 Massive subchondral bone and 
marroM necrosis in femoral head (a) Zone of gmnu- 
laUon tissue and fibrous tissue replacement, later con- 
taining osteoid tissue and repair bone (6) Absence 
of narroning of joint space indicates intact surface 
cartdages Epiphyseal cartilages probably involved 
in tins case. Note that the necrosis is far in excess 
of the reparative processes (Oct 25, 1927) 

viously reported m the literature, wc have 
been impressed by the closeness with which 
the roentgen findings in many cases of 
Perthes’ disease follow the pathologic de- 
scriptions 

These authors found the outstandmg 
features of this disease to be massive sub- 
chondral bone and marrow necrosis m the 
developing femoral head The surface 
cartilage was mtact The condition of the 
epiphyseal Ime varied — sometimes mtact, 
sometunes mterrupted, or completely de- 
stroyed The presence of granulation tis- 
sue Avas constant In cases of moderate 


duration, osteoid tissue was found grow- 
ing into the granulation tissue In one 
old case, of eight years’ duration, solid 
bone w'as found, representing the extent of 
spontaneous healing Sequestra were 



Fig 2, Case 1 Roentgenogram taten March 15 
192S 


found m three cases, though I must confess 
the distinction between massive bone ne- 
crosis and sequestrum is not clear m my 
mind Zemansk}’^ calls attention to the 
small amount of spontaneous healing in 
comparison to the large area of necrosis 
Omittmg all reference to, and discussion 
of, etiology, which controversial subject 
we do not care to consider at this tune, 
Zemansky’s conception of the course of 
Perthes’ disease is as follows necrosis of 
subchondral bone and marrow The ne- 
crotic bone IS readily fractured by weight- 
beanng, with resultant deformation of sur- 
face contour Repair is slow, by means of 
fibrous tissue replacmg the bony fragments 
A small amount of osteoid tissue is formed 
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from the fibrous tissue and by the sur- 
rounding live bone lamellae, but the blood 
supply of the region is too madequate to 
brmg about solid replacement Eventu- 
ally, as the child approaches adult life, 
an equdibnum is reached m whicli the 
blood supply is able to take care of what- 
ever IS left of tlie epiphysis Just how 
long it takes for the entire in'\’’o]ved area 
to become sohd can only be surmised 

We have selected the roentgenograms of 
tivo very typical cases of Perthes’ disease 
for use m callmg attention to the closeness 
lYith which the roentgen course follows the 
pathologic descriptions 

In the earlier films appears the massive 
subchondral bone necrosis, manifested by 
the increased sequestrum-hke density of the 
areas of bone m the femoral heads At 
this time, and tliroughout the course of 
the disease, the intact condition of the sur- 
face cartilages is attested by tlie absence 
of any narrowmg of the jomt space In 
these two cases that are being shouTi, the 
epiphyseal carblages are probably in- 
volved 

In the later films, the necrotic bone mass 
or masses) gradually diminishes m size 


through absorption, and becomes sur- 
rounded by a clear zone, the zone of granula- 
tion tissue and fibrous tissue replacement 
In some of the older cases, there is doubtless 
also osteoid tissue m this surroundmg 
zone In the final few films of the senes, 
the density of the zones surroundmg the 
necrotic bone is greater than that of fibrous 
and osteoid tissue, and indicates the pres- 
ence of repair bone The flattenmg and 
deformity of the heads, mth their dimin- 
ished size, support Zemansky’s pathologic 
obsenmtion that the necrosis is far m 
excess of the reparative processes 

SUMJIARY 

The agreement of roentgen findmgs with 
pathologic findings m Perthes’ disease is 
discussed 
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AN X-RAY STUDY OF THE POST-OPERATIVE STOMACH' 

By JOHN R CARTY, M D , SYDNEY ETSINTRAUB, M D , and ROBERT K FELTER, 

M D , New York Hospital, New York City 


^PHE foUoTving paper is an analysis of 
144 cases of peptic ulcer which have 
received surgical treatment This 
matenal represents the work of many dif- 
ferent surgeons employmg various tech- 
nics and, we beheve, presents a fau cross- 
section of gastnc surgery for this condition 
Each patient was interviewed personally, 


their symptoms and abihty to continue 
with their routme of hfe We wiU en- 
deavor to show that the x-ray exammation 
of the post-operative stomach is of im- 
portance for the foUowmg reasons 

1 That there is a defimte correlation 
between the radiographic findmgs and the 
chmcal results 



Tig 1 (A G5 340 ) ( 1) Prc-opcmliYC, posl-pvlonc ulcer, jvilh obstruc- 
tion (B) Ten months after posterior gnstro-cntcroslom> Good clinical and 
radiograpliic result Stomach has diminished considcrabl> in size occupjing a 
higher and more latcril position 


a careful history was taken, and a phj'sical 
exammation was made In the beginning 
of tins study each patient received a fluoro- 
scopic examination onh , but as tlie im- 
portance of tlic work became apparent, 
each was also plated Most of these 
patients ha\c been seen botli before and 
after operation, and many of tlicm ha^e 
been under obscrxation for as long as ten 
\ ears 'I he clinical results lia\ e been 
judged b\ the patients’ statements as to 

' Uc-id Info-L the Radiologtcil Socicts of North 
Aiiimci at All mtic Cit>, \o\ 2S-Dcc 1 lOld 


2 That, by means of an x-ray study, 
one can prognosticate a good or a poor 
clinical result 

1 That the radiologist can be of as- 
sistance to the surgeon in pointing out the 
causes for some of the poor results obtained 
m gastnc surgen 

Although the appearance of tlie post- 
opcratiAe stomach \-anes according to the 
tATic of operative procedure cmplo}ed, 
ne\ ertlielcss, tliere are certain stnking 
cliaractenstics common to all that are 
functioning well and producing no sjunp- 
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Fig 2 (A 32,200 ) (A) Vrc-opcraU\c, posi pjlonc uJccr {B) Tko months after postcnor gastrc 

enterostomj Stomach has not diminished ver) much m size (O Eight months post-operati\’C, stomach 
increasing m size and losing Us tone I’aticnt has had return of s} mptoms 


toms In the first place, it is a much smaller 
stomach and occupies a higher and more 
lateral position .Secondly, tlie penstal- 
tic activity'’ IS dimmishcd and there is a 
lessenmg of mobility Finally, the empty- 
ing of tlie stomach is much more rapid 
In the tj’pes of operations depending on a 
new opening m the stomacli, tliat is, the 
gastro-enterostomies and \'anous tj'pes of 
resection, the stoma should be so placed 
that free drainage is maintained In 
our senes of postenor gastro-enterostomics, 
the stomata which were placed near the 
pylorus gave the best clinical results The 
size of the stoma is also important, the 
larger the stoma the better the drainage 
Rapid emptying of the post-operative 
stomach appears to be desirable and in 
not one of our cases did this produce un- 
toward symptoms such as diarrhea 

Deviations from the above entena are 
apt to comade with poor clmical results, 
the most important of these bemg the size 
of the post-operative stomach If there 
has not been a considerable dimmution m 
size, it IS a sign of poor drainage and the 
patient is more apt to have a poor clmical 
result Poor dramage is due to the fol- 
lowing causes (1) the stoma bemg too 
small, (2) poor placement of the stoma, 


(3) the prosimal loop of the anastomosis is 
too long, (4) a kmking of the distal loop 
at the mesocolon It was found that if 
any of the above factors existed, the stom- 
ach not only failed to dimmish m size 
but m many cases actually mcreased in 
size In the dilated, obstructed stomach 
the stoma should be placed near to the 
p 3 ’lorus and made espeaally large because, 
when the stomach shnnks, the stoma will 
dimmish m size and iviil be draivn upward 
and to tlie left We have aU seen the 
stoma placed at the fundus of the stomach 
and probably have w'ondered what the 
operator had m imnd' Another error is 
the allowance of a too long proximal loop, 
which mil hmder drainage and may estab- 
lish a maous c}’^cle It is interesting to 
note that in the cases m which severe 
hemorrhage occurred a considerable time 
after operation, there bemg no signs or 
symptoms of a recurrent ulcer, we found 
that either the stoma was too small or that 
there was obstruction to the distal loop 
A possible explanation, which we venture 
to give, IS the formation of vances at the 
stoma, due to narrowmg of the stoma itself 
or to adhesions which produce obstruction 
to drainage Some surgeons have a predi- 
lection for plaang the stoma about two 
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inches proximal to the pylorus, a type of tion in size The clinical results have been 
operation in which the opemng behaves found to be good in this type of procedure 
hke a new pylorus, so that the stomach As has been stated pre\aously, the pens- 



Fir 4 (A'^.f)00) {A) Before opcrauoii post-pjlonc ulcer and dt- 

xer iculum of the second portion of duodenum (B) Tuo ixars after postenor 
pstro-cnterosloim Note increase in mzc of stomach due to too lomr a nmeunni 
loop Patient hat no clinical s>-mptoms provimal 


docs not cmpt^ so mpidh and there is, 
\u consequence, not so marked a diininu- 


talsis of the normal post-operative stom- 
ach IS considerabh diminished An m- 
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crease in penstalsis may be the first mdi- i c , the pylorus, and may be the cause 
cation of difficulty and usually precedes the for the reactivation of an apparently healed 
increase in the size of the stomach Be- duodenal lesion 




Fig 5 (A 3}, 001) (I) Before operation, pj lone ulcer, ah obstruction 

(B) Three ^cars after Billroth II ixscclion Good clinical and radiographic 
result, good drainage maintained Xotc diminution m the size of the stomach 


Fig 0 (21 70S) (4) Billroth II 

resection for pjlonc ulcer Note mar- 
ginal ulcer, increase in tonus and ac 
tivit> of stomach also spasm of distal 
loop 


Fig 7 (59,035 ) ( -1 ) Pol 3 ’a resec- 

tion for p> lone ulcer, go^ chnical and 
radiographic result Note size and 
shape of stomach good drainage estab 
lished 


des the mcrease in activity forces the Without knowing the identity of the 
Stomach contents through the old route, patients, radiographs of 96 were studied 
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79 were postenor gastro-enterostomies for duo- 
denal or pyloric ulcers 

1 was for gastnc ulcer 

9 Polya resections for gastnc ulcer 
4 Billroth II resections for gastnc ulcer 

2 pyloroplasties for duodenal ulcer 

1 antenor gastro-enterostomy for marginal 
ulcer 

From the roentgenologic pomt of \oew, 
the cases were dmded mto two groups, 
(a) good results, and (b) poor results In 
84 per cent of the cases the x-ray obser- 
vations corroborated the clmical results 
In 16 per cent the x-ray findmgs suggested 
a poor result but this was not verified 
clinically dunng the time the patient was 
under observation It is our impression, 
however, that a goodly percentage of the 
latter will eventually develop difficulties 
The poor results from a radiographic 
pomt of mew fell mto two groups 

1 Those ivith a disturbance of the 
mechanical factors, i e , too large a 
stomach, poor emptying, over-actmty, or 
poor placement of the stoma In this 
group there were 20 postenor gastro- 
enterostomies, two Polya resections, one 
Billroth II resection, and one pyloro- 
plasty There was also one case m which 
both an excision of a gastnc ulcer and a 
P3doroplasty for duodenal ulcer were done, 
which illustrated the shortenmg of the 
lesser cunmture follomng excision We 
also felt that a postenor gastro-enter- 
ostomy would have been a better surgical 
procedure m tins case It is this group, 
m which poor meclianical results have been 
found, that we ivish particular!}' to em- 
phasize, because it is here that tlie roent- 
genologist can pomt out not only the causes 
for the poor result but often predict it 
He can also be a factor m reducing tlic 
number of poor post-operative results by 
pointing out to Uie surgeon tlic importance 
of the mechanical factors m gastnc surger}’ 
2 Into the second group of poor re- 
sults fall the unfortunate cases which ha\e 
de\ eloped marginal ulcers formed new 
ulcers at different sites, reactnated Uie 
onginal ulcers, or dee eloped see ere gastnc 
henioiThages There were H postenor 
gastro enterostomies and one resection in 



Fig 8 (29,570) (A) Polj a resection for pylonc 

ulcer, poor clinical result Note that stomach is too 
large , drainage is poor because of too long a proximal 
loop 

this group These cases are also often 
associated evith poor mechanical function 
Although we cannot presume to say that 
poor mechanical function is a cause for 
the formation of new ulcers, nevertheless 
we feel that at times it possibly is an im- 
portant factor We have also noted a 
peculiar spasm of the proximal loop m 
marginal ulcers which impedes tlie empty- 
ing of the stomach This sign may ha\e 
some diagnostic significance 

The x-ray technic employed in the ex- 
amination of the stomach has often been 
discussed It wall suffice to say it is es- 
sential that tlie examiner be aware of the 
fact tliat tlie patient has had an operation 
before beginning his examination It is 
important to follow the first swallow of 
banum in order to obtain a good concep- 
tion of tlie channels tlirough whicli it 
passes iMarginal ulcers are identified by 
a constant fleck of banum at or near tlie 
site of tlie stoma Tenderness of this 
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fleck IS usually present These ulcers may that an \-ray examination of the post- 
be overlooked if the stomach is too full operative stomach is a vital part of a foUow- 
of banum, and at times can be demon- up study, that it gives valuable uiforma- 



Tig 0 (A 0 803) (1) Poslcnorgaslro-eiitcro'!tom\ for post pj lone ulcer 

Recurrent ulcer in distal loop Note spasm of jejunum (B) Second operauon 
resection of recurrent ulcer — antenor gastro cntcrostoinj Good clinical result 
three >cars after second operation 


strated only dunng the fluoroscopic e\- tion as to prognosis, and finally, that it 
amination can aid surgery m reducing its number of 

In conclusion, ue msh to exphasize senous complications 


SOME PROBLEMS AND RESULTS IN CHOLECYSTOGRAPHY' 

By CASSIE B ROSE, M D , Presbylerian HosptlaJ, Chicago 


C linicians often mqvure of the roent- 
genologist as to the dependability 
of cholecystography in the diag- 
nosis, and differential diagnosis, of gall- 
bladder disease, and if it is preferable 
to give the dye orally or intravenously 
The data of 20 Amencan authors who 
report statistics concerning their senes 
of cholecystographies, particularly those 
checked by surgery, are presented in this 
paper, in addition to the data which I 
obtained from a study of cholecystog- 
raphies done m the Presbytenan Hospital, 
Clucago 

These 20 authors reported a total of 
39,280 cases, of which 5,983 came to opera- 
tion The figures are incomplete as to 
the method of giinng the dye From 
statements m their wntmgs, however, I 
judge that most of Kirkhn’s patients 
were given dye orally, and most of Moore’s, 
intravenously These are the turn largest 
groups of this senes Others report the 
dye given G,729 times orally, and 2,431 
times intravenously It is probable that 
the dye was given more often orally 

The figures are complete as to the num- 
ber coming to operation, with the per- 
centage of cases in which the x-ray 
diagnosis of a pathologic gall bladder nas 
confirmed The figures are incomplete as 
to the number of cholecj’^stograms from 
which diagnoses of normal or pathologic 
were made As far as is given, 4,705 W'ere 
called normal, and 4,S13 pathologic 
The largest number of cases is from the 
Majo Chine, in which 3,517 were operated 
on out of a total of 25,191 Kirklm di- 
^^des the cases into four groups watli 
respect to the reliability of the \-ray 
diagnosis 

1 Non-fnnctioinng gall bladder, with 
and wilhont stones, 05 per cent 


2 Poorly functiomng gall bladder, with 
and wnthout stones, 94 per cent 

3 Normally functiomng gall bladder, 
with stones, 100 per cent 

4 Normally functiomng gall bladder, 
mthout stones, SI 5 per cent 

Averagmg the first three figures of his 
conclusions, we may say that m 96 per 
cent of the cases the x-ray diagnosis of 
a pathologic gall bladder w'as confirmed 
by operation, an error of only 4 per cent, 
while the x-ray diagnosis of normal was 
found to be erroneous in IS 5 per cent 
Similar figures are given by the other 
authors in confirmation of the x-ray re- 
port of pathology Then percentages 
range from S6 4 to 100 The average is 
93 3 per cent 

Only seven of these 20 authors give the 
percentage of cases in which the x-ray 
diagnosis of normal w'as confirmed surgi- 
cally These are Lord, 52 6, Kmg and 
Martin, 55, Watkins and Mills, 6S 2, Kirk- 
hn, 81 5, Case, S3 4, Aspray, 93 7, and 
Beilm and Carlson, 100 per cent The 
average of these figures is 76 34 per cent 
Recently I remewed the records of 
1,616 patients of whom cholecystograms, 
follownng essentially the Graham-Cole tech- 
nic, had been done In our hospital, the 
dye IS given orally or intravenously, ac- 
cording to the desire and judgment of 
the attending physician, w^ho also ad- 
mimsters it 

The patient is given a light evening meal 
at about G 00 p ji , and the dye is given 
about 9 no PM Food is then withheld, 
altliough w'ater may be taken, and the 
patient is sent to the roentgen depart- 
ment at 9 the next morning Roubnely, 
films are taken at 9 and 12 o’clock, to show- 
the gall bladder filling, then a meal of 
Ingli fat content is gi\ en and a film made 
at 2 o clock, to determine tlie emptying 
of tlie gall bladder 


' Uca^l tile UadioloKicnl SocicU of Xortli 
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Vanations m this routine are as follows 
If the gall bladder is slow in filling, the 
fat meal is withheld until after the 2 
o’clock fihn, and a 4 o’clock film is 
made to determine the emptying If the 
gall bladder filled well, but emptied poorly 
at 2 o’clock, a film is taken at 4 o’clock to 
determine delayed emptying In addition, 
if the gall bladder is obscured by gas or 
fecal matenal, the patient is given one or 
more enemas during the course of the 
examination, m an attempt to clear the 
bowel and secure a better visualization of 
the gall bladder 

Wet films are examined in order to make 
any needed change in the routine and to 
secure the best work m each case by the 
roentgen department It is ver)' important 
to get films of good techmcal quality 

hich are free from movement \\Tien the 
gall-bladder examination is complete and 
the films are dry, the final report is made 

I have already discussed the interpre- 
tation of films and Mill not repeat the 
matter here (21) 

In the senes of 1,G10 cases renewed for 
this report, 1,712 cholecystograms were 
made, due to re-checks In SGS of these, 
or 50 7 per cent, the dye was given orally, 
and m S44, or 49 3 per cent, the dye was 
given mtraienously The x-ray findings 
were reported as normal in 911 examina- 
tions, and as pathologic m SOI The 
x-ray reports were considered to check with 
chnical findings m 1,3SG cases in which 
68G intravenous and 700 oral admims- 
trations were made, they did not check 
m 326 cases, 155 intravenous and 171 
oral admimstrations of the dye 

Of these patients 295 were operated 
upon In 209, there was a pathologic gall 
bladder with stones, m 53, a pathologic 
gall bladder without stones, and m 33, 
the gall bladder was normal The x-ray 
diagnosis failed to check ivith the surgical 
diagnosis m only 25 out of the 286 cholecys- 
tograms done on the pathologic groups 
These 25 cases, 14 oral and 11 mtra venous 
admimstrations of dye, had been reported 
on roentgenographically as normal m 
function Two gall bladders, although 


normal m function, were reported to contain 
stones which were not found at operation 

In the 33 cases in which a normal gall 
bladder was found at operation, there were 
34 cholecystograms, 28 of which checked, 
six did not check mth the operative 
findings, two oral and four intravenous 
administrations of dye 

The x-ray diagnosis of a normal gall 
bladder checked ivith the surgical findmgs 
in 64 7 per cent of the cases, the x-ray 
diagnosis of a pathologic gall bladder was 
checked surgically in 96 7G per cent The 
x-ray and chnical diagnoses checked in 
81 8 per cent 

The greatest number of errors was in 
diagnosmg as normal those cases which, 
at operation, showed chronic cholecystitis 
without stones Several of these cases 
were reported as "slight chrome cholecys- 
titis ’’ It IS well knorni that a moderate 
degree of chrome gall-bladder infection 
need not seriously impair the function of 
that organ 

Other mistakes m this senes operated 
upon were caused b}’- gas in the bowel 
Once a normal gall bladder appeared to 
fill faintly, twice stones were reported 
which were not present at operation, and 
tivice stones found by the surgeon had 
been interpreted roentgenographically as 
gas m the bowel On one of these, the 
report was, “Normally functionmg cho- 
lecystogram ivitli sex^eral gas bubbles partly 
overljnng the gall bladder Adjacent to 
them IS a smaller round area of decreased 
density which remams withm the gall- 
bladder outhne on all three films Prob- 
ably gas, but cannot rule out stone ’’ 
This shadow shifted position somewhat 
withm the gall bladder While operatmg 
upon this patient for a duodenal ulcer, 
the surgeon palpated a pea-sized stone 
m the gall bladder On renewmg the 
films, I beheve I should have had more 
courage and reported this shadow as a 
positive stone Still it illustrates a com- 
mon source of difficulty m diagnosis 
In rune cases, caremoma was found at 
operation four times m the head of the 
pancreas, twice m the gall bladder, once 
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each in the ampulla of Vater, the stomach, 
and an ovary Three of these had metas- 
tases to the hver In the case of caranoma 
of the stomach with liver metastases, and 
in one case of carcinoma of the head of 
the pancreas, the gall bladder was normal 
surgically and roentgenographically In 
the other seven cases, there was a non- 
functionmg gall bladder roentgenographi- 
cally, which could be accounted for at 
operation by disease of the gall bladder 
itself, by compression of its duct, or by 
extensive hver metastases 

Liver dysfunction was reflected chole- 
cystographically m the case of a male 
patient, age 23 years, who was suffenng 
from an acute catarrhal jaundice Three 
cholecystograms were made, with oral 
administration of the dye, the second being 
made after two days, the third, after six 
days Upon eindence of the flrst two, 
the gall bladder was reported as non- 
functionmg, after the t^rd it was re- 
ported to be normal The jaundice had 
markedly subsided three days before the 
last cholecystogram 

Cysts of the gall bladder were found 
twice at operation In one case, the 
intravenous cholecystogram showed a 
‘‘ver}’’ faint filling,” which was explained 
surgically by a cyst, 1 cm m diameter, 
near the gall-bladder neck, wluch ap- 
parently had caused a partial compres- 
sion In the other case, a soft round 
shadou on the plain film corresponded 
uith the position of the round gall-bladder 
outline seen on the cholecystogram made 
when the contrast medium was given mtra- 
\enously There was fairly normal gall- 
bladder function It was also noted that 
the parti} emptied gall bladder was smaller 
than the soft shadov on the plain film 
These findings uere explained later uhen 
a c>st vas found in the lover pole of the 
gall bladder, lined \nth tlie same type of 
mucous membrane as the rest of the gall 
bladder and connected vith it be a small 
opening the si/c of a pea Eiadcntlv this 
c\ st had been ensuahrcd faintly on the plain 
film, and had filled and partlj emptied dur- 
ing the making of the choice} stogram 


Of interest, because of his youth, is the 
case of a bo}’^ 18 years old, in whom a 
cholecystogram showed a poorly filled gaU 
bladder with stones This diagnosis was 
confirmed surgically a year later 

It IS not surprising that duct stones are 
rarely, if ever, demonstrated as such 
roentgenographically, or that they either 
partly or completely prevent the fiUmg 
of the gaU bladder Two such cases m 
this senes illustrate the value of a close 
co-operation between the roentgenologist, 
the clmiaan, and the surgeon In both 
these cases the gall bladder, at operation, 
seemed normal, and no stones could be 
palpated m the gaU bladder or the ducts 
And yet, because the chmcian stated that 
the s 5 rmptoms were those of an obstructed 
gall bladder, and because the roentgenolo- 
gist had reported “no fillmg,” the surgeon 
probed the duct and found, m each case, 
a small stone 

In another patient, a man of bO years, 
the gall bladder was seen to be non- 
functiomng upon administration of dye 
intravenously At operation, the gall 
bladder was found to be of normal size, 
it was thick and contained several stones 
It lay m a dense mass of adhesions, and, 
as the patient was fat, the duct was diffi- 
cult to palpate Because of the patient’s 
condition, it was deemed umvise to at- 
tempt further exploration, although, from 
the symptoms, a duct stone was sus- 
pected A few days later, at the post- 
mortem examination, it was found that 
the common bile duct was dilated to 2 5 
cm in diameter, and obstructed by a 
stone m the ampulla 

The follomng case illustrates how per- 
sistently a gall bladder may sometimes 
retain its normal function, even after re- 
current stones and a considerable amount 
of surger}'- 

On Sept 2S, 1928, this V Oman’s gall 
bladder u as found m a mass of adhesions 
It was 1 erj' difficult to dissect out and was 
so adherent to the pancreas that it could 
not be remm ed The atrophied gall blad- 
der was drained and found to contam 
two large and several small stones The 
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TABLE I 


Author 

Number 

of 

Cases 

Method 

of 

Admimstm 

tion 

Cholecystograph} 

Surgical Check 

Normal 

Pathologic 

Number 

Operated 

On 

Normals 

Checked 

Correctlj 

Pathology 

Checked 

Correctly 

Carman and CounscIIcr (I) 

178 

Intravenous 

'IHHI 

immm 

39 



Zint (2) 

CG3 

Oral and l 
Intravenous 

B 


131 


94,2 percent 

Stewart and R\ an (3) 

100 

Oral 1 

1 40 

1 60 

23 


95 percent 

Whitater(4) 

00 

Intravenous 

mm 


28 


93 per cent 

King and Martin (5) 

mKm 

Oral 


IBBHM 

02 

55 percent 

88 percent 

Chandlcrand A’cncll (0) 

(>02 

Oral and 
Intravenous 

B 


50 



Asprai (7) 

498 

Oral and 
Intravenous 

ISO 

312 

so 

93 7 per cent 

100 per cent 

Stewart and Illick (<S) 

000 

Oral 

HI 

327 

69 


97 1 percent 

Oakman (9) 

305 

Oral 

143 

102 

37 

1 

97 3 percent 

Lord (10) 

100 

Oral and 
Intravenous 

19 

81 

100 

52 0 percent 

86 4 per cent 

Locktiood and Skinner (11) 

1,500 1 

Oral 

890 

010 

192 


96 4 percent 

Watkins and Mills (12) 

025 

Oral 

305 

320 

100 

68 2 percent 


Case (13) 

2 000 

Intravenous 



277 

1 S3 4 percent 

1 SOpercent 

Robins and Goldberg (14) 

1,014 

Oral 

602 

512 

182 


85 5 to 

87 percent 

Kirklin (15) 

25 191 

Oral and 
Intravenous 

B^ 



81 5 per cent 

^ 90 percent 
(average) 

Moore (10) 

3,044 

Oral and 
Inlrav cnous 

B 


410 


9S7percent 

Hnwlc> (17) 

500 

Oral and 
Intravenous 

I 

23G 

242 
(22 in 
conclu 
sivc) 

^ HO 

1 


90 per cent 
(oral) 

91 percent 
(intravenous) 

Beilm and Carlson (IS) 


I Oral 



ISO 

100 percent 


Fleming (19) 

23.1 

Oral and 
Intravenous 

B 


233 


882 per cent 

Lit tig and Lisk (20) 

800 

Intravenous 



161 



Rose (21) 

1 010 

Oral and 
[Intravenous 

■■ 

801 

295 

64 7 percent 

96 7 percent 


ducts could not be palpated, although 
the s}Tnptoms indicated that a common 
duct stone was present 

On Dec 10, 192S, the patient was 
operated upon again There were ad- 
hesions whi^ were easily broken up The 
gall bladder was shrunken, and no stones 
could be palpated in it, or in the cystic 
duct A stone the size of a pea could be 
felt m the common duct, at the ampulla 
of Vater, but it could not be forced 
back The ampulla was then enlarged, 
and the stone removed from the duct 
On June 24, 1929, an mtravenous 

cholecystogram showed normal fimction, 
with two large negative or cholesterol 
stone shadows withm the gall bladder 
On July 24, this patient was operated 


upon for the third time within 10 months 
On explonng, stones could be seen through 
the gall-bladder wall At this operation 
it was possible to free the gall bladder 
from the hver down to the cystic duct, 
and to remove it 

The following case history is of mterest 
from the standpomt of the diagnosis of stones 
by x-ray It also mdicates somethmg of the 
rapidity of their growth, and how difficult 
it may be to palpate them at operation 

The chmcal history of a woman who was 
studied m our hospital m May, 1925, 
suggested gall bladder disease On the 
plam films there were four small, round 
areas of decreased density which were 
considered to mdicate small gallstones 
(This was before we had begim to use 
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cholecystography ) In October, the clun- 
eal story was even more suggestive of 
gallstones We were then usmg cholecy- 
stography and we, therefore, studied the 
patient after both oral and mtravenous 
admmistration of the dye Roentgeno- 
grams showed a normally functionmg gab 
bladder which contained four small, round 
areas of decreased density, each 4 mm in 
diameter Smee these were repeated on 
aU films, the diagnosis was certam The 
patient returned home and was operated 
upon there by the surgeon of her choice, a 
man of good reputation He stated that 
the gall bladder felt entirely normal, and that 
he could not feel any evidence of stones 
He did not open it While m the hospital, 
the patient had an attack similar to those 
noted in the clinical historj’’, though more 
severe than any previous one Other lesser 
attacks followed at infrequent mtervals 
In Apnl, 1927, this patient returned to 
us and the cholecystogram was repeated 
The films taken two years after our first 
stud)’', demonstrated four round areas of 
decreased densit)’, 1 cm m diameter, m 
the dye-filled gall bladder, showing that 
in the two years the stones had grown to 
about four times their previous size She 
Mas operated upon within a few days and 
the gall bladder, containing four stones, 
ivas removed 


CONCLUSION 

The accuracy of the \-ray diagnosis is 
slightly better ivith intravenous than ivith 
oral administration of dye In my opin- 
ion, houeier, this difference is so small 
that It is entirely fair to give the d)e by 
the oral method first, since it is a more 
simple procedure and less apt to cause a 
reaction, including a sore arm If oral 
administration is not satisfactor)’, re- 
check mth the intra\cnous method 

The \-ra) diagnosis of a pathologic gall 
bladder is dependable up to about OS per 
cent On the other hand, the diagnosis 
of a nonnal gall bladder b\ the \-ray is 
correct m an aecrage of onl) 76 per cent 
of cases although mu ha\c one report of 
100 per cent It is m this ‘\-ra\ nonnal” 


group that the co-operation between the 
chnician or surgeon and the roentgenolo- 
gist is most important 
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PNEUMONOCONIOSIS 

WITH SPECIAL REFERENCE TO SOME OF ITS COMPLICATIONS’ 

By JAMES L DUBROW, MS , M D , U S Veterans’ Hospital, Alemphts, Tennessee 


NEUMONOCONIOSIS is a lung 
disease due to inhalation of minute 
particles and charactenzed patho- 
logically by fibroid induration and pig- 
mentation Although it has been known 
for many years (Ramazzim, 1703) that dust 
inhalation incident to certain occupations 
and trades is accompanied by varying forms 
of pulmonar}'^ fibrosis, still it is only ivithin 
the last half-century or over, ivith its 
enormous industnal development, that 
pneumonocomosis has assumed importance 
as a disabling disease The different types 
of pneumonocomosis vary in relation 
to tlie industr}'- thus, we meet ivith an- 
thracosis in coal miners, silicosis in rock 
dnllers, asbestosis in asbestos workers, 
siderosis m gold miners, byssinosis in cot- 
ton mill workers, etc In each of the 
mdustnes mentioned, these factors, in the 
order of increasing importance, tend to 
cause the development of pulmonary 
fibrosis (pneumonocomosis) 

(1) Shape — ^The sharp angular par- 
ticles exert an irntative action on the lungs 
and are more dangerous potentially, al- 
though this IS disputed by some authori- 
ties 

(2) S7SC — ^Small particles below 10 
microns, other things being equal, are more 
hazardous 

(3) Extent of Exposure — The time ele- 
ment requisite for tlie development of 
pneumonocomosis in the dusty trades 
vanes m different mdustnes, in some as 
low as two years or even less 

(4) Number of Dust Particles per Cubic 
Foot of Air — It has been estimated that 
if the number exceeds ten or fifteen mil- 
lions, the development of pneumono- 
comosis IS hkely , if twenty millions or over. 


I Published with the permission of the medical di- 
rector of the Veterans’ Admimstration, who assumes 
no responsibility for the opimons expressed or the 
conclusions drawn by the writer 


it IS almost certain, unless preventive meas- 
ures are adopted 

(5) Physio-chemical Properties — (A) 
organic dusts, (B) inorganic dusts (A) 
Some authonties are of the opimon that 
they play no part in the producbon of 
pneumonocomosis, yet pulmonary fibrosis 
as a result of cotton-null-dust mhalabon 
is a recognized form of pneumonocomosis 
It IS held by most ivnters that this is due 
to the adnuxture of inorganic parbcles with 
the organic dust (B) These differ m 
tlieir potency, as, for example, coal and 
lime (15) are relatively bemgn, while 
silica dust is regarded as the most danger- 
ous Indeed, the view is held that m all 
dust inhalation the sihca content is the 
mam fibrosing agent 

Heffeman (7) is of the opmion that when 
the silica dust is deposited in the alveoh 
of the lungs, it is acted upon by the alkahne 
fluids and transformed into colloidal sihca, 
which exerts a deletenous acbon on the 
pulmonaty tissue He further beheves 
that the pulmonary’ fibrosis encountered 
in asbestos workers is due to a transfor- 
mation of the sihcates in asbestos mto 
colloidal sihca 

Sihcosis accordmg to this hypothesis 
results from the action of colloidal sihca 
on the pulmonarj’ tissue, and the aeute- 
ness or chromcity of the proeess depends 
largely upon the sihca concentration and 
the rapidity with which it is transformed 
into silica sol Chapman (3) reports three 
cases of acute silicosis, with autopsy find- 
ings m two of them, as a result of com- 
paratively short exposure (about two years) 
to an alkahne silica imxture in the manu- 
facture of scouring soaps 

As to the mechanism of the process in- 
volved m the production of pulmonary 
fibrosis, the protection offered by the 
ciha of the upper respiratory tract is 
broken down under the contmuous and 
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prolonged inhalation of massive dust doses, 
so that the dust particles gam entry into 
the alveoh The mononuclear phagocytes 
which are denved from the alveolar walls, 
and which form the second hne of defense 
(10), endeavor to engulf and destroy the 
foreign particles the d4bns of which is 
dramed off through the lymphatics Un- 
der unfavorable circumstances the phago- 
cytes themselves may undergo destruc- 
tion, the lymphatic structures and sub- 
pleural spaces may become clogged with 
the foreign particles, an attempt at en- 
capsulation may be made by the fibro- 
blasts, and fibrosis imtiated The amount 
of hyperplasia and mduration resultmg 
vanes with the character and quantity 
of dust deposited in the lung tissue and the 
length of exposure Gardner (5), m 
autopsy reports on sihcotics, finds that 
"The tracheobronchial lymph nodes pre- 
sent even more extensive lesions than are 
found in the lung The smuses are m 
most places obliterated by reaction to 
excessive amounts of dust or by healed 
and calcified tubercles In other places 
they are greatly dilated Around the node 
IS dense fibrous tissue which has caused a 
dilatation of the afferent Ijmph vessels ” 
He advances the interestmg hypothesis 
that the pnmarj" lesion of sihcosis is lo- 
cated m the tracheobronchial lymph nodes 
and that their partial obstruction by 
healed foci of infantile tuberculosis has a 
determining influence on the rapidity mth 
vhich workmen develop sihcosis Thus, 
if a workman presents such healed foci, 
he wall de\ clop sufficient connective tissue 
111 a rclatnelj short time to complete the 
obstruction to the Ijanph flow and hence 
the dust, finding no other egress wall 
accuniulatc wathm the lung 

1 he SI mptonis and ph} sical signs dis- 
lila^cd wall vari with the amount of 
puhnonare fibrosis On clinical grounds 
three stages nia\ be described— mild, 
moderate, and adianccd In the first 
stage, few or no physical signs are ob- 
tained on pin sical examination Roent- 
genologic ilh , howceer. there is a definite 
increase m the liiluni .and trunk shadows 


and hnear markmgs , the diaphragm (nght 
leaf) may show a shght ascent due to an 
accompanymg pleuntis The roentgen ap- 
pearance m this stage may be confused 
with that of cardiac decompensation, 
bronchitis (acute or chrome), and asthma, 
hence the importance of the occupational 
or medical history In the second stage 
there is a history of cough with httle or no 
expectoration, of chest pains, and the fol- 
lowmg physical signs dyspnea on exer- 
tion, deficient lung expansion, unpaired 
resonance on percussion, dunmished breath 
sounds, with occasional dry rfiles and fne- 
tion rubs at the lower bases The x-ray 
reveals more or less diffuse mottlmg 
through the lung parenchyma owmg to de- 
position of the dust m the Ijmiph spaces 
This mottlmg is usually more promment 
at the bases than at the apices and mitiaUy 
more marked on the nght side In the 
third stage, chmcally, there is an accentua- 
tion of the signs and symptoms encountered 
in the second, viz , chest pams, deficient 
lung expansion Dyspnea is a prominent 
s}Tnptom in some cases, especially of as- 
bestosis, in which marked loss of weight 
and facial pallor are noted Roentgeno- 
logically, there is a coalescence of the 
nodular areas noted m the second stage 
mto opaque shadows simulating consoli- 
dations Cases of asbestosis differ radio- 
logicaUy in the second and tlurd stages 
in that the fibrosis appears softer and more 
delicate, the indurative changes being 
more interstitial Pulmonar}' tubercu- 
losis in the second and third stages, 
especially that of silicosis, is not an in- 
frequent complication 

CASC REPORTS 

We present slx cases illustratne of 
different types of pneumonocomosis in 
larioiis stages 

Case 1 J C D , w lute male, 30 } ears 
of age, mamed, coal miner for past 13 
j cars, was admitted to the Veterans' 
Administration Hospital, Alemphis, Tenn 
on Jan II, 10.32, for treatment of xahnilar 
heart disease with cardiac hj’pertrophy. 
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Fig 1 Shows marked increase in 
hdum and trunk shadows, with 
scattered fine mottling m both lungs 
Diagnosis AnUiracosis, laic first 
stage or earlj second (coal miner 
for 13 jears) 


Fig 2 Shows increase m hilum 
and trunk shadows, with accentua- 
tion of linear markings and fine 
nodular mottling in both lungs 
Diagnosis Pneumonocomosis b> s- 
sinosis (Patient had been a Icttile 
worker for past 12 jears ) 


Fig 3 Shows diffuse motthng 
cspcciall> in upper lobes This 
nodular mottling appears soft and 
shows a tendenej to conglomcra 
tion, costophrenic angles partiallv 
obliterated Diagnosis Sflico- 
anthmcosis, late second stage, or 
early third (Coal miner for 30 
>cars, sputum persistentlj negative 
for tubercle bacUIi guinea pig nega 
tivc ) 


chronic tonsillitis, and sinusitis Com- 
plaints on admission tvere shortness of 
breath and joint pains Famil}’^ historj' 
Mas negative The man gave a personal 
history of the ordinar}’’ diseases of child- 
hood, typhoid fever (1910), malana, 
pleunsy (1911) Physical cxamiitalion 
Ears, eyes, nose, and throat were nega- 
tive except for infected tonsils, which 
were subsequently removed Chest Ex- 
pansion good and equal on both sides, 
few roughened breath sounds (both lungs), 
with no rdles Temperature, pulse, and 
respiration, normal Blood pressure 120/ 
SO Heart exammation essentially nega- 
tive The remamder of the physical 
examination ivas unimportant Labora- 
tory reports Blood count and blood 
chemistr^r inthm normal hmits, Wasser- 
mann and urmalysis negative Roent- 
genogram of chest showed marked increase 
m hilum and trunk shadoivs, ivith scat- 
tered fine motthng m both lungs Diagno- 
sis Anthracosis, first stage (late) or 
earty second (See Fig 1 ) 

Case 2 C J R , white male, age 33, 
married, occupation textile worker for the 
past 12 years, was adrmtted to the Vet- 
erans’ Adminstration Hospital, Memphis, 
Tenn , on April 20, 1931, with complamts 
referable to the nose and eyes Family 
history was negative Personal history 
Ordmary diseases of childhood, hospital- 


ized for sinus infection while overseas, 
acute bronchitis (1930) Physical exami- 
nation Special ear, eye, nose, and 
throat exammation gave a diagnosis of 
chronic catarrhal otitis media, bilateral, 
mild, de\nated nasal septum Exami- 
nation of the chest was essentially nega- 
tive, except for slight increase and rough- 
ening of breath sounds Temperature, 
pulse, and respiration v’ere normal, blood 
pressure, llO/SO Cardiac and remamder 
of physical exammation negati\ e Labora- 
tory tests Blood count ivithin normal 
limits, AVassermann and urmalysis nega- 
tive Roentgenogram of chest (Fig 2) 
showed increase m hilum and trunk shad- 
on s, mth accentuation of Imear markings 
and fine nodular mottlmg m both lungs 
This case is of mterest as lUustratmg 
another type of pneumonocomosis, viz , 
bj^ssinosis 

Case 3 S M, white male, age 55, 
height 5 feet, S mches, weight 155 pounds, 
ivas adrmtted to Sea View Hospital, 
Staten Island, N Y , complainmg of 
persistent cough, dyspnea on shght exer- 
tion, and expectoration He had been a 
coal mmer for the past thirty years 
Physical examination Head and neck 
negative, chest showed decreased ex- 
pansion, with impaired resonance on per- 


Fig 4 Shows diffuse mottling more marked m 
upper lobes due to coarse dense nodules Question- 
able areas of decreased densitv at upper apices 
Pleuritic adhesions at base Diagnosis Sflicosis, 
second stage, comphcated bv pulmonarv tubercu- 
losis (Occupation, rock driller for past 12 years, 
sputum positit'c for tubercle badUi ) 

cussion from upper apices to lower bases 
On auscultation the breath sounds were 
found to be decreased, a few dn.' rales 
were ehated m both infradaAncular regions, 
with occasional friction rubs at the lower 
bases The remamder of the physical 
exammation was essentially negative 
Temperature, pulse, and respiration were 
withm normal hmits Laboratory data 
Blood, urmalysis and Wassermann tests 
were negative The sputum measured 
about a quarter of a cupful daily, and 20 
sputa exammations were negative for 
tubercle badlh Gumea pig mjection was 
negative for tuberculosis, roentgenogram 
(Fig 3) shows diffuse motthng from the 
upper apices to the lower bases, more 
marked at the central and middle zones 
This nodular motthng appears soft and 
shows a tendency to conglomeration 



Fig 5 Shows diffuse mottlmg from upper 
apices to lower bases and somewhat more marked 
on right side. Cavitation m right upper lobe, both 
costophremc angles obhtetated Diagnosis Sih- 
cosis comphcated bv pulmonar> tuberculosis with 
cavitation (Occupation, rock driller for past 20 
years, sputum positive for tubercle bacdli, fre- 
quent hemoptyses one rather severe Pneumo- 
thorax on right side unsuccessful on account of 
adhesions ) (.4 bore ) 

Fig 6 Shows marked ascent of both leaflets of 
the diaphragm with obhteration of right costo- 
phremc angle Hilar and trunk shadows mcreased 
in size and densitv hazmess of nght upper lobe , 
ground-glass appearance of film (Data 22 sputa 
examinations negative for tubercle baciffi, veast, 
or fungi, gumea pig negative for tuberinilosis 
(Occupation asbestos worker for 7 years pre- 
vaouslv mill operator ) {Belov: ) 


Costophremc angles are partially obht- 
erated, heart and aorta are normal, 
hilum and trunk shadows are accentuated 
Diagnosis Pneumonocomosis anthraco- 
sihcosis, second stage (late) or early third 
In anthracite mming the question of 
silica as contnbubng towards pneumono- 


comosis, assumes importance and where 
the workman has to cut through sihceous 
layers the subsequent puhnonar}' changes 
may be those of silicosis However, coal 
dust IS m general regarded as deterrent 
to the development of sihcosis Case 3 
may perhaps serve as an illustration of the 
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Fig 1 Show's marked increase m 
hilum and trunk shadows, with 
scattered fine mottling m botli lungs 
Diagnosis Anthracosis, late first 
stage, or carlj second (coal miner 
for 13 } ears) 


Fig 2 Shows increase m hilum 
and trunk shadows, with accentua 
tion of linear markings and fine 
nodular mottling in both lungs 
Diagnosis Pncumonoconiosis bys 
sinosis (Patient had been a textile 
worker for past 12 jears ) 


Fig 3 Shows dilliisc mottlmj 
cspcciallj in upper lobes This 
nodular mottling appears soft tnd 
shows a teadenej to coaglomeia 
lion, costophremc angles partiallj' 
obliterated Diagnosis Silieo- 
anthracosis late second stage, or 
early third (Coal miner for 30 
j'cars, sputum persistently negabee 
for tubercle bacilli, guinea pig nega 
tnc ) 


chronic tonsillitis, and sinusitis Com- 
plaints on admission uere shortness of 
breath and joint pains Family historj' 
was negative The man gave a personal 
histor}' of the ordinary diseases of child- 
hood, tjTihoid fever (1910), malana, 
pleunsy (1911) Physical cxamimhon 
Ears, eyes, nose, and throat were nega- 
tive except for infected tonsils, which 
were subsequently removed Chest Ex- 
pansion good and equal on both sides, 
few roughened breath sounds (both lungs), 
with no rdles Temperature, pulse, and 
respiration, normal Blood pressure 126/ 
SO Heart examination essentially nega- 
tive The remainder of the physical 
ex'ammation w'as imimportant Labora- 
tory reports Blood count and blood 
chemistry within normal hmits, Wasser- 
mann and urmalysis negative Roent- 
genogram of chest show ed marked increase 
in hilum and trunk shadows, wath scat- 
tered fine motthng in both lungs Dtagtw- 
sts Anthracosis, first stage (late) or 
early second (See Fig 1 ) 

(2ase 2 C J R , white male, age 33, 
married, occupation textile worker for the 
past 12 years, was admitted to the Vet- 
erans’ Adnunstration Hospital, Memphis, 
Term , on Apnl 20, 1931, with complamts 
referable to the nose and eyes Family 
history was negative Personal history 
Ordmary diseases of childhood, hospital- 


ized for sinus infection while o\erseas, 
acute broncliitis (1930) Physical exami- 
nation Special ear, eje, nose, and 
tliroat examination gave a diagnosis of 
chronic catarrhal otitis media, bilateral, 
mild, detoated nasal septum Exami 
nation of the chest was essentially nega- 
tive, except for shght mcrease and rough- 
ening of breath sounds Temperature, 
pulse, and respiration were normal, blood 
pressure, llO/SO Cardiac and remamder 
of ph\ sical exammation negative Labora- 
tory tests Blood count wathin normal 
limits, Wassermann and urmalysis nega- 
tive Roentgenogram of chest (Fig 2) 
show'ed mcrease m hilum and trunk shad- 
ows, watli accentuation of Imear markings 
and fine nodular motthng in both lungs 
This case is of mterest as lUustratmg 
anotlier tjqie of pneumonocomosis, vie , 
bj'ssinosis 

Case 3 S M , white male, age 55, 
height 5 feet, S mches, wmght 155 pounds, 
was adnutted to Sea View Hospital, 
Staten Island, N Y , complaimng of 
persistent cough, dyspnea on shght exer- 
tion, and expectoration He had been a 
coal mmer for the past thirty years 
Physical examination Head and neck 
negative, chest showed decreased ex- 
pansion, with unpau-ed resonance on per- 
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pation, mill operator, enlisted May 3, 
1917, discharged Sept 28, 1922, on sick 
call many times for shortness of breath, 
post-war occupation, asbestos-plant 
operator for the past seven years, ad- 
mitted to Veterans’ Admimstration Hos- 
pital, Memphis, Tenn , Dec 21, 1931 
The family history was unimportant, and 
the personal history mcluded pneumoma 
at 15 (previously hospitalized elsewhere 
for chronic bronciutis, pleuntis, pulmonary 
tuberculosis far advanced, and pneumo- 
noconiosis) Chi^f complaints on admission 
shortness of breath, cough, with some 
expectoration , loss of weight , easy fatigu- 
ability, mdigestion 

Physical examination disclosed an under- 
nounshed white male of asthemc type, 

5 feet, 10 mches in height, and weighing 
115 pounds There was marked dyspnea 
on slight exertion, faaal pallor, and mild 
clubbmg of finger nails Tonsils were 
embedded and appeared infected , pharynx 
congested, larynx somewhat reddened, 
teeth in good condition Chest was elon- 
gated and flattened, with marked de- 
crease m mobihty of both lower chest 
walls, and atrophy of the pectoral muscles, 
especially on the nght side On palpation 
there was mcreased tactile fremitus in 
the nght upper lobe, with dinunution at 
the nght and left lower bases The per- 
cussion note was somewhat accentuated 
m the nght mfradaxncular region and 
dunmished at the nght lower base The 
left lung gave impaired resonance from the 
fourth mterspace nudaxillary hne down- 
ward Auscultation of the nght lung re- 
vealed whispered fremitus, mcreased m 
upper lobe antenorly and postenorly, dry 
rMes (which persisted after coughmg) in 
infraclavicular region The cough was 
amphonc in character and there was sug- 
gestive cavernous breathing in the nght 
infraclavicular space In the region of the 
nght lower lobe, breath sounds were 
distinctly diminished Auscultation of the 
left lung showed scattered dry r^les on 
coughing, and dunmished breath sounds at 
tlie lower base Cardiac sounds were 
normal Blood pressure was 115/75, tem- 



Fig 7 Film taken after Itpiodol miection shows 
marked deviation of trachea to right and ddated 
bronchi 


perature, 98°, pulse, 84, respirations, 20 
Sputum was mucoid m character and 
averaged from one-half to three-fourths of 
a cup per day Cough was persistent, es- 
pecially dunng the mommg hours when 
most of the sputum was expectorated 
The remainder of the physical exammation 
was negative Laboratory data red blood 
cells, 4,500,000, white blood cells, 4,600, 
polymorphonuclears, 54, small mono- 
nuclears, 44, eosmophils, 2, hemoglobin, 
89 per cent, unnalysis, negative, 22 
sputum analyses were negative for tubercle 
bacflh, yeast, or fungi, injected gumea pig 
proved negative on autopsy, no asbestosis 
bodies demonstrated Electrocardiogram 
showed normal sinus rhythm with deep- 
emng of S m lead one, and left axis devia- 
tion , the P-R mterval and Q-R-S, normal , 
auricular and ventricular rate, 74 Gastric 
analysis and x-ray examination of m- 
testmal tract, negative The roentgeno- 
gram of the chest on admission showed 
(Fig 6) a marked ascent of both leaflets 
of the diaphragm, with obliteration of the 
costophrenic angle on the nght side and 
some thickenmg of the panetal pleura 
of the nght lower lobe The hilar and 
trunk shadows mcreased m size, the hnear 
markmgs were accentuated In the region 
of the nght upper lobe a hazmess was 
noted, mth radiating strands m the nght 
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end-result of prolonged exposure to coal 
dust, which IS nearly always pulmonary 
fibrosis unassoaated with tuberculosis 
Anthracosis is assoaated with a high 
pneumonia rate (63 per cent as contrasted 
ivith 35 per cent in cases m winch anthra- 
cosis IS not present, accordmg to WOute) 
On the other hand, coal mmers m general 
show a low morbidity from pulmonary 
tuberculosis, a fact which has been con- 
strued as shonong that coal dust is chemi- 
cally antagonistic to the tubercle baallus, 
while some think the fibrosis inadent to 
the encapsulation of the coal dust m the 
lungs is defensive against tuberculosis 
In this connection, it is interesting to re- 
fer to the experiments of Henncs on the 
treatment of pulraonarj' tuberculosis b)’’ 
dust inhalation Taking the fact that 
lime or* sulphur is rarely associated in 
industry mth puhnonary tuberculosis, he 
treated tuberculous patients by dust in- 
halations from four to six times daily for 
two-minute penods, increasing to six or 
eight times for from five to eight minutes 
He continued the treatment for four 
months, obsen’cd the cases for fifteen 
months, noting improvement in tempera- 
ture, sputum, pulse, weight, and roentgen 
findings He did not demonstrate silicosis 
roentgenologically in these cases 
Cases 4 and 5, on account of the essential 
similanty in sjunploms and physical signs 
as well as roentgen data, and for the sake 
of brernty, mil be considered together 
Case 4 PA, white male, age 43 years, 
height 5 feet, S inches, weight 150 pounds, 
occupation, rock dnlling in subway ex- 
cavation work for the past 12 years 
Complaint on admission shortness of 
breath, cough, expectoration, occasionally 
blood-streaked sputum Family and past 
histones were negative Physical e\ami- 
iiation head and neck were negative 
Chest — expansion, deficient , unpaired 
resonance of both upper apices and, to a 
lesser extent, throughout both lungs, on 
auscultation, roughened breath sounds, 
with moist r^les, were ehated in both 
apices and occasional fnction rub at lower 
b^es In the mfraclavicular region the 


breath sounds were somewhat subdued 
Case 5 H J , white male, apparent age 
40 years, occupation, rock driller for the 
past 20 years Complaint shortness of 
breath, cough, with expectoration, histor}' 
of hemoptysis Chest cxaimnahoii essen- 
tially similar to that of Case 4, ex- 
cept tliat m the nght upper lobe there 
was bronchial breathmg with amphonc 
cough As showTi by Figures 4 and 5, 
there is a diffuse mottling of the lungs from 
upper apices to lower bases due to coarse 
nodules w’hich appear dense and opaque 
There is some exudence of pleuntis at the 
lower bases of both chests, areas of de- 
creased density are noted at the upper 
apices in Figure 4, and m Figure 5 there 
IS distmet evidence of captation of the 
nght upper Cluneal course both pa- 
tients sliowed a tendency to evening nse 
in temperature, sputum frequentlv blood- 
streaked and positive for tubercle baolh 
Case 5 had sex eral hemoptyses, one rather 
severe, which led us to attempt pneu- 
motliorax on the nght side, an attempt 
xxhich xxas, howex^er, unsuccessful on ac- 
count of adhesions The comadent tuber- 
culous changes m these tw’o cases of sili- 
cosis arc m keeping mth the high inadence 
of pulmonarj'^ tuberculosis as a comph- 
cation in silicosis A R Snuth, in a stud} 
made of 208 rock dnllers, blasters, and 
exeaxators in New York City, found 57 
per cent to be affected mth silicosis and 
9 per cent of the cases to be compheated 
by puhnonarj’’ tuberculosis The late G 
M Kober, in an anal} sis entitled "Oc- 
cupation in Relation to Tuberculosis, 
show'ed that the proportional death rate 
from tuberculosis among buhrstone dressers 
(w ho are constantly exposed to silica dust 
in the course of their w'ork) is 77 S per cent 
as agamst 5 6 per cent among lumbermen, 
who presumably have no exposure to dust 
contammg sihca 

The next case to be reported is another 
form of pneumonoconiosis, namely, as- 
bestosis 

Case G R C , white male, aged 42 
years, married, and the father of five 
children hvmg and xvell Pre-xvar occu- 
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home, for which reason the examination, 
perforce, was mcomplete However, there 
was found tachycardia and generahzed 
tenderness throughout the abdomen, a 
blood pressure of 118/80, cardiac sounds 
normal, pulse rate, standmg, 122, tem- 
perature, 98°, respuation, 20, Wasser- 
mann negative, red blood cells, 4,350,000, 
hemoglobm, 86 per cent, white blood 
cells, 7,100, polymorphonuclears, 67 , small 
mononuclears, 30, large mononuclears, 2, 
urmalysis, negative The patient was re- 
adnntted on July 14, 1932, appeanng 
acutely ill, at which tune exammation 
showed the followmg complexion sallow, 
apparently jaundiced, nght chest bulged 
somewhat, with marked tenderness at the 
lower base and dullness from the thud 
nb downward , tenderness and shght 
rigidity of the upper nght abdomen, 
breath sounds absent on the nght side 
from the thud nb downward, exaggerated 
at the nght upper apex, and roughened 
throughout the left lung , no rMes or fnction 
rubs on deep mspuation or coughmg , blood 
pressure, 100/60, pulse rate (sittmg), 
130 , cardiac sounds differenbated — ^no 
murmurs ehated, temperature, 99° to 
101°, respiration, 20 to 26 The labora- 
tory data were as follows red blood cells, 
3,830,000, hemoglobm, 63 per cent, white 
blood cells, 6,000, polymorphonuclears, 
68, small mononuclears, 26, large mono- 
nuclears, 4, eosmophils, 2, urmalysis, 
negative, Wassermann, negative Gastric 
analysis total aadity, 53, free hydro- 
chlonc aad, 44 On cholecystography, 
no outlme of the gall bladder was obtamed 
There was an ictenc mdex of 19 8 
The gastro-mtestmal senes was negative 
Twenty consecutive sputum tests were 
negative for tubercle bacilh For the 
\-ray findmgs of the chest on admission, 
see Figure 9 and its accompanjmg legend 
We aspirated the nght pleural cavity (July 
22, 1032), and removed 30 c c of straw- 
colored fluid for bactenologic exammation 
On further aspiration, five days later, 90 
c c of straw-colored fluid was removed, the 
manomctnc reading being mmus one-half, 
minus tuo, 50 c c of air given, final read- 



Fig 9 Shows an opaque shadow of the nght 
lung which extends from the infra-clavicular region 
downward obliterating lung parenchyma markings 
and merges infenorly with nght leaf of diaphragm, 
and medially with the nght cardiac border In the 
nght upper apex mottling is noted The left lung 
IS mottled throughout by discrete opaque shadows 
somewhat suggestive of miliary nodulation The 
left dome of the diaphragm is well outlined 


mg, mmus one-half, plus three Pleural 
fluid was negative for tubercle bacilh or 
other organisms A guinea pig moculated 
with the pleural fluid was negative on 
autopsy (Sept 13, 1932) Figure 10, 
made after aspiration and partial gas re- 
placement, shows no change as compared 
with the admission film except that several 
flmd levels are noted at the nght lower 
base, suggestive of encysted effusion Tem- 
perature, pulse, and respiration showed a 
tendency to subside to normal, the ap- 
petite was good, the general condition im- 
proved, and subsequent chest films showed 
no change The patient left the hospital 
agamst medical advice on Aug 17, 1932 
A definite pulmonary diagnosis m this 
case IS rather difficult, but it is, most 
probably, sihcosis compheated by encysted 
effusion on the nght side, plus cholecystitis 
and secondary anemia 
While repeated sputum exammations, as 
well as guinea pig moculation, are essential, 
these, as shown above, may be negative, 
and a diagnosis can be amved at only by 
careful consideration of the complete clmi- 
cal picture In cases of asbestosis, the 



Fig S Oblique position — delineates thicVcning 
of panctal pleura of nght lung and dilated bronchi 
Dia/^nosts Asbcstosis, tliird stage, complicated bj 
bronchiectasis 

mfraclavicular region On fluoroscopic ex- 
amination, the diaphragm on deep in- 
spiration descended 1 5 centimeters Lipi- 
odol injection showed (Figs 7 and S) 
dilatation of the trachea, which was 
markedly drawn to the nght, dilated 
bronchi in the nght upper lobe, w'hile the 
secondarj' bronchi in tlie nght and left 
lower lobes were quite accentuated and 
appeared dilated A diagnosis was made 
of asbestosis, third stage, compheated by 
bronchiectasis, moderately ad\ anced, with 
no e\ndencc of pulmonar)’’ tuberculosis 
This case on closer chmeal analysis 
differs from the preceding five m tlie 
marked shortness of breath, amounting to 
a distressing dyspnea and, at bmes, to 
orthopnea , m the facial pallor, and 
emaaation Again, roentgenologically, 
there is almost an entire absence of the 
diffuse nodular mottlmg so characteristic 
of advanced silicosis Merewether (11), 
m an exanunation of 363 asbestos workers, 
found 26 2 per cent to be affected wath 
asbestosis, and an additional 5 S per cent 
showed precursive signs of this disease 
He furthermore found that “they do not 
produce a picture of sihcosis and have not 
been shown to be assoaated with an m- 


creased mortality from pulmonarj^ tubercu- 
losis ’ ’ Companng asbestosis with sibcosis 
m the radiologic and postmortem examina 
bons, this same author notes that the as- 
bestos type of fibrosis is more dehcate, 
softer, and more diffuse In contra-dis- 
bnefaon to the dictum of Riddel that 
pulmonary fibrosis is brought about by any 
given dust msofar only as this dust contains 
silica, and to that of Heffeman’s hj^- 
pothesis (7) tliat asbestos (a silicate) pro- 
duces fibrosis by bemg comerted mto 
colloidal silica in the pulmonary tissues, 
Merewether states that "there is endence 
that other morgamc dusts contammg no 
free sihca may be productive of this fine 
type of pulmonaryi fibrosis in varying de- 
grees ’’ A \new' not dissimilar to that of 
Merew'cther is expressed by Pancoast and 
Pendergrass (12) when they state "There 
is probably more reason now to regard 
‘sihcosis’ as an occupabonal term rather 
than a s) nonym for ‘penumonocomosis ' ’’ 

In the diffcrenbal diagnosis of pneu- 
monoconiosis dunng the early stages, 
bronchibs (acute and chrome), and car- 
diac decompensation have to be ruled out, 
m the later stages, pulmonar)' tubercu- 
losis as an independent or compheatmg 
disease, also mycobc mfeebons and car- 
cmomatosis of the lungs As an illus- 
trabon of tlie difficulty occasionally en- 
countered in arnimg at, or excluding, a 
diagnosis of pneuraonocomosis, it may be 
perbnent to give another bnef case re- 
port 

Case 7 W A , white male, aged 35, 
height 5 feet, S inches, weight 12S poimds, 
mamed, one child h\mg, occupabon, 
fanner and coal mmer smee discharge 
from the semce At the tune of his first 
admission to the Veterans’ Admimstrabon 
Hospital, Memphis, Tenn , Jan 13, 1932, 
the chief complamts were crampmg 
pams m the nght side below the costal 
margin, vomibng of bitter, yellow bile, 
also a producbve cough, espeaally at 
mght, a soreness of the chest, which was 
bght and wheezed at mght The pabent 
left hospital the same day against medical 
ad\nce on account of senous lUness at 
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stead of dry, (2) the introduction of ex- 
haust deiuces for the reduction of the dust 
to a minunum (below 10 raiUion particles 
per cubic foot), and the use of compressed 
air respnators, allowing the workman to 
breathe unpolluted air, (3) a physical and 
roentgenologic exammation prior to entr>’’ 
into these hazardous occupations, with 
yearly check-up, (4) elimination of the 
tuberculous or tuberculo-sihcotic mdivid- 
ual from the mmes or mdustnes because 
of the danger of the spread of the tuber- 
culosis infection Fmally, recogmzed cases 
of pneumonoconiosis in the advanced 
stage, particularly those associated with 
tuberculosis, need to be hospitahzed 
Cases of sihcosis or asbestosis comphcated 
by pulmonary tuberculosis with cavita- 
tion, as illustrated m Case 5, and showmg 
frequent hemoptj'ses, need rest treatment, 
and if these symptoms are unallayed, re- 
sort may be had to pneumothorax and 
phrenicotomy The latter procedure 
would suggest itself more readily smce, m 
a large percentage of sihcosis cases ated 
by Russell et al , the locabon of the 
comphcating tuberculous lesion was basal 
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Tig 10 Subsequent lo aspiration and partial gas 
replacement shows no change os compared with 
admission film except that scx’eral fluid levels arc 
noted at the right lower base suggestive of cnejsted 
e/Tusion Probable Dinfiiosis Silico anthracosis 
wath enej'sted effusion right side (Coal miner and 
farmer for past 10 years sputum pcrsistcnilj iicga 
tive for tubercle baalh, pleural fluid negative for 
tubercle bacilli or other organisms, guinea pignega 
tivc ) 


demonstration of the curious asbestosis 
bodies IS said to be pathognomonic for (his 
disease, although Cooke (4) demonstrated 
cunous bodies similar to those in asbestosis 
m a case of sihco-aiithracosis Tlicse as- 
bestos bodies have also been demonstrated 
in the feces of patients suffenng from as- 
bestosis and on biopsy by puncture of the 
lung Gloyne (0) cautions that these 
bodies may be madental and their presence 
merely an indication of exposure to asbes- 
tos dust However, in the presence of pul- 
monary fibrosis and a positive occupational 
history their occurrence should be con- 
sidered confirmatory For differentiation 
of the various types of pneumonoconiosis 
the occupational history, clinical signs, and 
espeaally the x-ray findings are requisite 
Prognosis vanes with tlie type and 
stage of pneumonoconiosis, thus Thomp- 
son, Brundage, Russell, and Bloomfield 
(16), investigating the cement industry 
(calcium dust), found 15 cases of pneu- 
monocomosis m 53 selected cement workers 
who were examined clmicaUy and by the 


x-ray To quote these investigators “In 
none of the cases shoinng pnemnono 
comosis were there any chnical symptoms of 
the condition, although the general fibrosis 
present and its distribution through the 
lungs were indicative of the condibon” 
These wnters caution agamst comparison 
of the x-ray findings in one dusty trade 
inth those in another m which the of- 
fending dust IS of a different chemical 
composition, stating that “Eien when 
the x-ray films are quite similar m several 
instances, v e cannot be positive that 
they express the same character of fibrosis 
or the same degree of phj sical impairment 
of the mdmdual ” Furthermore, coal 
miners’ lungs (anthracosis), according to 
Brownlee ef al , are consistent ivith work- 
ing healtli although assoaated with dimin- 
ished vital capacity, loss of weight, and 
shortness of breath Cases of sihcosis and 
asbestosis unassociated mth pulmonar)' 
tuberculosis give a poor prognosis on ac- 
count of the progressive nature of the 
fibrosing process, which may contmue even 
after the workman has clianged to a non- 
dust} trade (1), and on account of the 
liabihty of circulator)" failure inadent to 
hypertroph)" of the nght heart due to the 
burden on the pulmonary circulation In 
silicosis complicated b)" pulmonar)' tuber- 
culosis the prognosis is grave, m as- 
bestosis, only slightly more hopeful Thus 
^^'ood and Glo)"ne (IS), m a study of 57 
cases of pulmonaty" asbestosis, found 10 
activ'c cases of tuberculosis, two of them 
fatal These workers are of the opmion, 
however, that obsolescent tuberculosis may 
remam quiescent m the presence of as- 
bestosis Silicosis, it IS held, hghts up any 
quiescent tuberculous lesions Gardner’s 
h}q)othesis (referred to above), if thor- 
oughly confirmed, should mihtate against 
employment m the gramte mdustry of 
mdividuals who, pnor to them enti)" into 
this mdustry, showed roentgenologic evi- 
dence of marked calcification of the 
tracheobronchial lymph nodes 
Treatment of these cases is chiefly 
preventive m nature It consists (1) of 
the adoption of wet dnUrng methods, in- 


STACY TREATMEOT OF UTERINE FIBROMYOMAS 


213 


havmg been made previously and the 
operation undertaken dehberately Bor- 
denheuer was the pioneer m developmg 
panhysterectomy in Germany, and Mary 
Dncon Jones, unacquamted with Borden- 
heuer's work, at about the same time (1888) 
performed the first total abdommal hys- 
teromyomectomy m America Batley, of 
Atlanta, Georgia, m 1857, suggested re- 
moval of the ovanes for non-ovanan con- 
ditions Tait excised the uterme appen- 
dages to arrest the growth of a bleedmg 
myoma m 1872, and Trenhohn adopted this 
procedure two years later, although he had 
performed his first hysterectomy m 1873 
From 1880 removal of the uterus through 
an abdommal masion was a well recognized 
procedure It was more than twenty years 
later that any other means of treatmg 
fibromyoma of the uterus was available 
In 1896 the roentgen rays were used 
therapeutically for cutaneous lesions, and 
Seim, m 1902 and 1903, reported the use 
of roentgen rays m the treatment of leu- 
kemia Perthes mtroduced deep therapy 
m 1903, and Holzknecht and Kienbock 
estabhshed the saentific dosage m 1900 
and 1902 In 1904, Foveau de CourmeUes 
began treating uterme fibromyoma by 
roentgen rays, pubhshmg later fhe results 
of this treatment m 53 cases The tech- 
mc was later perfected by Holzknecht, 
Witterer, Albers-Schonberg, Garl, and 
Fraenkel and others, and now roentgen 
rays are frequently used m the treatment 
of uterme fibromyoma 

In 1905 Abbe reported the first case of 
uterme fibromyoma m which radium was 
used m treatment Later Kelly became 
one of the foremost sponsors for the use 
of radium m the treatment of uterme 
fibromyomas, and Clarke, Bumam, and 
others were the next pioneers m establish- 
ing radium as a defimte therapeufac agent 
m the treatment of uterme fibromyoma m 
carefully selected cases We have now at 
our disposal myomectomy, hysterectomy, 
radium, and roentgen rays for the treat- 
ment of uterme fibromyoma m cases m 
nhich the tumor is producmg symptoms 
and interference seems indicated 


Bland-Sutton cited the mdications for 
treatment of uterme fibromyoma m an 
article written on this subject thirty 
years ago, and they still remam much the 
same (1) when the fibroid tumor causes 
profuse and long-contmued menorrhagia, 

(2) when it is septic or gangrenous, (3) 
when it IS impacted and irreducible and 
causes pam or retention of urme, (4) 
when it IS growmg rapidly or degeneratmg, 
softened and diffluent, (5) when a fibroid 
tumor of the cervix is too large to permit 
of enucleation through the vagina, and (6) 
when it comphcates pregnancy, delivery, 
and the puerpenum m certam cucum- 
stances Bland-Sutton wrote of operung 
the uterme cavity and extracting the 
tumor and then suturmg the mcision, to 
this operation he apphed the term "hys- 
terotomy ” 

The choice of the type of treatment best 
smted to the mdividual case depends on 
several factors (1) the age and general 
health of the patient, (2) the size of the 
tumor and whether it is increasmg m 
size or undergoing degenerative changes, 

(3) a history of previous pelvic inflamma- 
tory disease, or lack of such a history, and 

(4) the patient’s preference In a small 
group of cases any one of the types of 
treatment mentioned may be used with 
equally good results, and m these cases 
the patient’s preference may be considered 
Some patients have a prejudice agamst 
the use of radium and roentgen rays, 
some prefer the treatment which will 
give greatest assurance of permanent and 
complete rehef of symptoms, whatever the 
sacrifice of tissue, some are fearful of 
aU operations Certam patients wish the 
uterus preserved and the menstrual func- 
tion disturbed as httle as possible, even 
though they fully understand that more 
radical treatment may be necessary at 
some later tune 

There are generally accepted rules gov- 
emmg the selection of the form of treat- 
ment m certain cases Abdommal myo- 
mectomy IS more consenfative than radium 
or roentgen rays for the woman m the 
child-beanng period Hysterectomy is 
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S IS well knoTvn, utenne fibromyoma 
IS a very" common type of tumor, 
smce 12 per cent of all white women 
and 30 per cent of all negro women aged 
approximately 50 years lia\e or have had 
fibromyomas In many cases the tumors 
do not cause symptoms and arc found m 
the course of general examination Even 
large tumors wluch are readily palpated 
on abdominal exammation may not cause 
trouble and the increase m the size of the 
abdomen may be tlie only symptom to 
attract the patient’s attention Usually, 
however, the large tumors cause discomfort 
bj’’ pressing on the bladder, or by produc- 
mg a sense of fullness and weight m tlie 
abdomen Menorrhagia and irregulanty 
of the menstrual cycle, wnth resultmg 
secondaiy" anemia, are the cluef symptoms 
for which tlie patient seeks rchef Pehnc 
pam, although not severe, is present m a 
large proportion of the cases In the 320 
histones used as a basis for this study, 
menorrhagia ivas recorded m 205 (64 05 
per cent) of the cases, metrorrhagia m 74 
(23 12 per cent), dysmenorrhea in 150 
(46 87 per cent), and intermenstrual pelvic 
pam m 70 (21 87 per cent) Pam occurred 
in 55 per cent of the cases m w'hich, at 
the time of operation, the fibromyoma was 
found to be undergoing degenerative 
changes 

Earlier ivnters noted an increase of the 
conceded normal percentage of infertility 
among those patients havmg fibroid tumors 
of the uterus and the presence of these 
tumors has been considered to be one of 
the etiologic factors m stenhtj'' In the 
senes of 320 case histones here reviewed, 
268 of the patients were mamed women, 
of whom 75 (27 98 per cent) had not been 
pregnant, and 9 per cent had had mis- 
camages only The normal percentage of 


stenie mamages is considered to be about 
10 to 15 

The evolution of treatment of utenne 
fibromyoma is an mterestmg chapter m 
medical history Vagmal hysterectomy 
w'as performed for an extruding organ as 
early as 1507, when Berenganus, of Bolo- 
gna, performed the first recorded partial 
vagmal hysterectomy In 1600, Schenk, 
of Grobenburg, reviewed and reported 36 
cases m which vaginal hysterectomy was 
performed, but the operations were done 
for removal of a prolapsed uterus or for 
carcinoma of the uterus The earher 
wTitcrs did not believe that any fibroid 
tumor, except a polypus, could be removed 
In 1825 John Lizars, and some tune before 
1831 Nathan Snutli, opened the abdomen 
for what was thought to be an ovanan 
tumor, but they abandoned the operabon 
w’hen the tumor wms found to be a fibro- 
myoma In 1842 Amussat reported two 
cases m which vagmal myomectomy was 
performed for submucous fibromyoma, 
an earlier operation ha\mg been done by 
him m 1840, which is the first record of a 
deliberate attempt to remove a utenne 
tumor Atlee performed the first success- 
ful abdommal myomectomy m 1844, and 
Kimball in 1853, the first abdommal 
myomectomy wuth deliberate mtention, 
the diagnosis ha^^ng been made premous 
to operation Clay is thought to have per- 
formed the first abdommal hysteromyo- 
mectomy m 1843, the diagnosis bemg 
ovanan tumor Three years later, m 
the year 1846, Belhnger performed a dehb- 
erate hysteromyomectomy for a fibroid 
tumor of the uterus The patient died 
five days later of pentomtis Bumam, of 
Lowell, Massachusetts, m 1853 performed 
the first successful abdommal hysteromyo- 
mectomy Koeberle, of Strassburg, m 
1861, performed the first successful hystero- 
myomectomy m Europe, the diagnosis 


I Read before the American Congress of Radiology, 
at Chicago, Sept 26-30, 1933 

212 




STACY TREATMENT OF UTERINE FIBROMYOMAS 


213 


having been made previously and the 
operation undertaken dehberately Bor- 
denheuer was the pioneer m developmg 
panhysterectomy in Germany, and Mary 
Dixon Jones, imacquamted with Borden- 
heuer's work, at about the same time (18S8) 
performed the first total abdommal hys- 
teromyomectomy m America Batley, of 
Atlanta, Georgia, m 1857, suggested re- 
moval of the ovanes for non-ovanan con- 
dibons Tait excised the uterme appen- 
dages to arrest the growth of a bleedmg 
myoma m 1872, and Trenhohn adopted this 
procedure two years later, although he had 
performed his first hysterectomy m 1873 
From 1880 removal of the uterus through 
an abdommal mcision was a well recognized 
procedure It was more than twenty years 
later that any other means of treatmg 
fibromyoma of the uterus was available 
In 1896 the roentgen rays were used 
therapeutically for cutaneous lesions, and 
Senn, m 1902 and 1903, reported the use 
of roentgen rays m the treatment of leu- 
kemia Perthes mtroduced deep therapy 
m 1903, and Holzknecht and Khenbock 
estabhshed the scientific dosage m 1900 
and 1902 In 1904, Foveau de Courmelles 
began treatmg uterme fibromyoma by 
roentgen rays, pubhshmg later the results 
of this treatment m 53 cases The tech- 
mc was later perfected by Holzknecht, 
Witterer, Albers-Schdnberg, Garl, and 
Fraenkel and others, and now roentgen 
rays are frequently used in the treatment 
of uterme fibromyoma 
In 1905 Abbe reported the first case of 
uterme fibromyoma m which radium was 
used m treatment Later Kelly became 
one of the foremost sponsors for the use 
of radium m the treatment of uterme 
fibromyomas, and Clarke, Bumam, and 
others were the next pioneers m establish- 
mg radium as a definite therapeutic agent 
in the treatment of utenne fibromyoma m 
carefully selected cases We have now at 
our disposal myomectomy, hysterectomy, 
radium, and roentgen rays for the treat- 
ment of utenne fibromyoma m cases m 
which the tumor is producmg symptoms 
and interference seems indicated 


Bland-Sutton ated the mdications for 
treatment of uterme fibromyoma m an 
article wntten on this subject thirty 
years ago, and they still remam much the 
same (1) when the fibroid tumor causes 
profuse and long-contmued menorrhagia, 

(2) when it is septic or gangrenous, (3) 

when it IS impacted and irreduable and 
causes pam or retention of urme , (4) 

when it is growmg rapidly or degeneratmg, 
softened and diffluent, (5) when a fibroid 
tumor of the cernx is too large to penmt 
of enucleation through the vagina, and (6) 
when it comphcates pregnancy, delivery, 
and the puerpenum m certam circum- 
stances Bland-Sutton wrote of openmg 
the uterme cavity and extractmg the 
tumor and then suturmg the masion, to 
this operation he apphed the term “hys- 
terotomy ” 

The choice of the type of treatment best 
smted to the mdividual case depends on 
several factors (1) the age and general 
health of the patient, (2) the size of the 
tumor and whether it is increasmg m 
size or undergoing degenerahve changes, 

(3) a history of previous pelvic inflamma- 
tory disease, or lack of such a history, and 

(4) the patient’s preference In a small 
group of cases any one of the types of 
treatoent mentioned may be used with 
equally good results, and m these cases 
the patient’s preference may be considered 
Some patients have a prejudice agamst 
the use of radium and roentgen rays, 
some prefer the treatment which will 
give greatest assurance of permanent and 
complete rehef of symptoms, whatever the 
sacrifice of tissue, some are fearful of 
aU operations Certam patients wish the 
uterus preserved and the menstrual func- 
bon disturbed as httle as possible, even 
though they fully understand that more 
radical beatment may be necessary at 
some later time 

There are generally accepted rules gov- 
ermng the selecbon of the form of beat- 
ment m certain cases Abdominal myo- 
mectomy IS more consen^ative than radium 
or roentgen rays for the woman m the 
child-beanng period Hysterectomy is 
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S is well knoivn, utenne fibromyoma 
IS a ver)'- common type of tumor, 
since 12 per cent of all white women 
and 30 per cent of all negro women aged 
approximately 50 years have or have had 
fibromyomas In man)' cases tlie tumors 
do not cause s)Tnptoms and are found m 
the course of general examination Even 
large tumors which are readily palpated 
on abdommal examination may not cause 
trouble and the increase m the size of tlic 
abdomen may be the only s 3 'mptom to 
attract the patient’s attention Usually, 
however, the large tumors cause discomfort 
by pressing on die bladder, or by produc- 
mg a sense of fullness and weight m the 
abdomen Menorrhagia and irrcgulanty 
of tlie menstrual cycle, mth resulting 
secondary aneima, are the chief s}'mptoms 
for whidi tlic patient seeks rehef Pehne 
pam, altliough not severe, is present in a 
large proportion of the cases In the 320 
histones used as a basis for this study, 
menorrhagia was recorded in 205 (04 05 
per cent) of the cases, metrorrhagia in 74 
(23 12 per cent), dysmenorrhea m 150 
(46 S7 per cent), and interraenstrual pehne 
pam m 70 (21 87 per cent) Pam occurred 
in 55 per cent of the cases in ivhich, at 
the tune of operation, the fibromyoma was 
found to be undergomg degenerative 
changes 

Earlier writers noted an mcrease of the 
conceded normal percentage of infertihty 
among those patients having fibroid tumors 
of the uterus and the presence of these 
tumors has been considered to be one of 
the etiologic factors m stenhty In the 
senes of 320 case histones here reviewed, 
268 of the patients were mamed women, 
of whom 75 (27 98 per cent) had not been 
pregnant, and 9 per cent had had nus- 
camages only The normal percentage of 

1 J^ead before the Amencan Congress of Rndiolog 7 , 
at Chicago, Sept 25-30, 1033 


stenle mamages is considered to be about 
10 to 15 

The evolution of treatment of uterae 
fibromyoma is an interestmg chapter in 
medical histor}' Vaginal hysterectomy 
was performed for an extruding organ as 
early as 1507, when Berenganus, of Bolo- 
gna, performed the first recorded partial 
vaginal hysterectomy In 1600, Sdienk, 
of Grobenburg, rev’iewed and reported 36 
cases in ■which vaginal hysterectomy was 
performed, but the operations were done 
for removal of a prolapsed uterus or for 
caranoma of the uterus The earlier 
wnters did not bcheve that any fibroid 
tumor, except a polypus, could be removed 
In 1825 John Lizars, and some tune before 
18.31 Natlian Smith, opened the abdomen 
for w'hat ivas tliought to be an ovanan 
tumor, but they abandoned the operation 
when the tumor was found to be a fibro- 
myoma In 1842 Amussat reported two 

cases m which vaginal myomectomy was 
performed for submucous fibromyoma, 
an earlier operation haynng been done by 
him m 1840, which is the first record of a 
deliberate attempt to remove a utenne 
tumor Atlee performed the first success- 
ful abdommal myomectomy m 1844, and 
Kunball m 1853, the first abdommal 
myomectomy iwth deliberate mtenbon, 
the diagnosis ha'vmg been made previous 
to operafaon Clay is thought to have per- 
formed the first abdommal hysteromyo- 
mectomy m 1843, the diagnosis bemg 
ovanan tumor Three years later, m 
the year 1846, Bellmger performed a dehb- 
erate hysteromyomectomy for a fibroid 
tumor of the uterus The patient died 
five days later of pentombs Bumam, of 
Lowell, Massachusetts, m 1853 performed 
the first successful abdommal hysterom}^- 
mectomy Koeberle, of Strassburg, m 
1861, performed the first successful hystero- 
myomectomy m Europe, the diagnosis 
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they became regular but profuse, and of 
eight (13 33 per cent) the periods became 
irregular Menopause occurred several 
years after operation m two cases The 
general health of 46 of the 60 hvmg pa- 
tients (76 66 per cent) was reported to be 
good, and that of 14 (23 33 per cent) to 
be fair Nme of the lunng patients (15 
per cent) reported that tumors had formed 
subsequently, for which one patient had 
received treatment by roentgen rays, one 
by radium, and seven by surgical operation 
Three of those who underwent surgical 
operabon had the uterus removed from 
five to seven years after myomectomy, 
one had a chemical hysterectomy two 
years after myomectomy, one had a 
curettement and treatment by roentgen 
rays five years after myomectomy, one 
had curettement with removal of a small 
tumor three and a half years after myo- 
mectomy, and one had curettement mne 
months after myomectomy Of the 55 
women who had not ceased menstniatmg, 
13 (23 63 per cent) became pregnant after 
the operation, some had more than one 
child, givmg a total of 22 children 
Hysterectomy — Of the 80 patients who 
underwent abdommal hysterectomy, 68 
(85 per cent) were aged forty years or more 
Menorrhagia was one of the chief com- 
plamts of 59 patients (73 75 per cent), 
and 23 (28 75 per cent) of the ^ patients 
had secondary anemia, five had under- 
gone myomectomy elsewhere before they 
came to the chmc, and five had had radium 
treatment elsewhere without control of 
symptoms Indications for operation m 
this group were as follows the presence 
of a large tumor m 62 (77 50 per cent) 
of the cases, the possibihty of an ovanan 
tumor being present m 10 (12 50 per cent) 
of the cases, and a history suggestive of 
malignancy m eight (10 per cent) of the 
cases There was a history of previous 
pehnc infection m mne (11 25 per cent) of 
the cases and the cervox was badly diseased 
m 20 (25 per cent) At the time of 
operation, multiple fibroid tumors were 
found m 74 (92 50 per cent) of the cases, 
associated mth salpingibs m 57 cases. 


and with bilateral oophontis m 37 cases 
One patient died in hospital four days after 
operation, from general pentomtis, giv- 
mg a mortahty rate attributable to the 
operation of 1 25 per cent Five patients 
died subsequently, one of pneumoma six 
years later, three of unknown cause, and 
one followmg an operation for obstruction 
of the bowel, performed elsewhere, almost 
three years after the hysterectomy 

The condition of 67 patients who under- 
went abdommal hysterectomy has been 
ascertamed Five had died, as has been 
said, and of the remammg 62, 44 (70 96 per 
cent) have reported that they are m general 
good health, 17 (27 41 per cent) that they 
are m fau health, and one (1 61 per cent) 
that she is m poor health Thirty-one 
patients of the 62 (50 per cent) stated that 
they were more nervous followmg operation 
than previous to operation Thirteen of 
the 62 patients (20 96 per cent) stated that 
they had not experienced hot flashes smce 
the operation, whereas 40 (64 51 per cent) 
had experienced them Forty-seven pa- 
tients (75 80 per cent) reported that there 
had been no pelvic discomfort followmg 
the operation, whereas seven (11 29 per 
cent) had expenenced some pelvic pain 
Forty-three patients (69 35 per cent) had 
gamed weight None of these patients 
had undergone subsequent operations 
Radtum — Of the 80 patients treated 
with radium, 10 (12 50 per cent) were be- 
tween thirty and forty years of age, one 
was aged less than thirty years , 69 

patients (86 25 per cent) were aged forty 
years or more In this group of 80 pa- 
tients, 71 (88 75 per cent) complamed of 
menorrhagia, 33 (41 25 per cent) of me- 
trorrhagia Surgical operation was con- 
sidered madvisable because of hyperten- 
sion m six cases (7 50 per cent) , because 
of obesity m six , because of prenous phle- 
bitis m one, because of carcmoma else- 
where m the body m two, and because of 
extreme nenmusness m four Two pa- 
tients had syphihtic aortitis, one had renal 
calcuh, and one was paralyzed Pre- 
hmmary dilatation and curettage was done 
m 49 (61 25 per cent) of the cases Nme 
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preferable if the tumor is large, if it is m- 
creasing m size rather rapidly, if it is 
producmg symptoms indicative of com- 
phcations such as degeneration or torsion 
of the pedicle, or if curettage discloses 
evidence of submucous fibromyoma The 
effect of radium and roentgen rays is not 
immediate and if there is profuse men- 
struation and marked secondary anemia, 
transfusion, and then hysterectomy, is 
often a preferable procedure Total ab- 
donunal hysterectomy is indicated if a 
badly lacerated or mfected cen'L\ is as- 
sociated mth the fibromyoma In cases 
m which there is evidence of pelvic m- 
fecbon or a history of previous infection, 
radium is definitely contra-indicated 
Treatment by roentgen rays is thought 
by many to be a safe procedure m cases 
of chrome pehuc infecbon, but as a rule 
hysterectomy would seem to be safer 
Hysterectomy is indicated if there is a 
possibility of mahgnancy of the bod)”- of 
the uterus Radium offers a simple and 
effecbve means of treatment for the pa- 
bent aged more than 37 years, if the 
fibromyoma has increased bic size of tlie 
uterus approvimately to that of a uterus 
after four months of gestation, or if the 
uterus IS small and fibrous and the pabent 
has menorrhagia, provided, always, that 
there is no history and no local e^^dence 
of pelvic infecbon Treatment by roent- 
gen rays is most useful in reducing the 
size of the tumor and causing cessation 
of menstruabon in cases of large utenne 
tumor, when there is a definite contra- 
mdicabon to surgical operabon, such as 
IS presented by obesity, hjTiertension, 
cardiac lesion, and neplinbs It also 
controls the bleeding in cases of a fibrous 
uterus with menorrhagia Curettage for 
diagnosis should precede the use of radium 
and roentgen rays unless the procedure 
is thought to be unwise because of the 
pabent’s general condibon I beheve that 
m a large percentage of cases m which re- 
sults are unsabsfactory foUmvmg the use 
of radium and roentgen rays, the lesions 
are submucous fibroid tumors 


PRESENT INVESTIGATION 

A companson has been made of the re- 
sults of treatment by myomectomy, by 
hysterectomy, by radium, and by roent- 
gen rays As has been stated, 320 pabents 
are included in the present study, SO of 
whom were subjected to myomectomy, 
80 to hysterectomy, SO to treatment by 
radium, and SO to treatment by roentgen 
rays 

Myomectomy — Of the SO pabents nho 
underwent abdominal myomectomy, 73 
(91 25 per cent) ivere aged under 40 years 
Thirty-five pabents (43 75 per cent) had 
menorrhagia, 10 (12 50 per cent) had 
metrorrhagia, 47 (58 75 per cent) com- 
plained of dj'smenorrhea, and 24 (30 per 
cent) had intermenstrual pelvic pam 
Fifty-seven pabents were mamed, 30 
(52 63 per cent) of whom had not been 
pregnant, and 10 (17 54 per cent) of whom 
had had miscamages only 

Myomectomy was selected as the type 
of treatment mdicated in this senes of 
SO cases, for the foUowmg reasons (1) 
because of the patient’s youth m 57 cases 
(71 25 per cent) , (2) because of the pres- 
ence of a smgle tumor m 27 cases (33 75 
per cent), and (3) because IS (22 50 per 
cent) of the pabents defimtely desned 
children Seven women w^ere pregnant 
at the tune of operabon — one of these 
miscamed on the fourth day after opera- 
bon Thuty-one of the SO patients (38 75 
per cent) had smgle tumors, IS (22 50 
per cent) of the tumors showed degenera- 
bve changes There were no deaths fol- 
loivmg myomectomy 

Rephes to questioimaires have been re- 
ceived concemmg 62 of the 80 pabents who 
underw^ent abdommal myomectomy Two 
pabents had died The cause of death 
ivas not given m one case, and in the other, 
malignancy of the pehne organs was re- 
ported This pabent had undergone curet- 
tage for diagnosis precedmg the apph- 
cabon of radium FoUowmg operabon 
the menstrual periods of 43 of the 60 
hvmg pabents (71 66 per cent) became 
regular and normal, of four (6 66 per cent) 
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they became regtilar but profuse, and of 
eight (13 33 per cent) the periods became 
irregular Menopause occurred several 
years after operation m two cases The 
general health of 46 of the 60 livmg pa- 
tients (76 66 per cent) was reported to be 
good, and that of 14 (23 33 per cent) to 
be fair Nine of the livmg patients (15 
per cent) reported that tumors had formed 
subsequently, for which one patient had 
received treatment by roentgen rays, one 
by radium, and seven by surgical operation 
Three of those who underwent surgical 
operation had the uterus removed from 
five to seven years after myomectomy, 
one had a chenucal hysterectomy two 
years after myomectomy, one had a 
curettement and treatment by roentgen 
rays five years after myomectomy, one 
had curettement with removal of a small 
tumor three and a half years after myo- 
mectomy, and one had curettement mne 
months after myomectomy Of the 55 
women who had not ceased menstruatmg, 
13 (23 63 per cent) became pregnant after 
the operation, some had more than one 
child, givmg a total of 22 children 

Hysterectomy — Of the 80 patients who 
underwent abdommal hysterectomy, 68 
(85 per cent) were aged forty years or more 
Menorrhagia was one of the chief com- 
plamts of 59 patients (73 75 per cent), 
and 23 (28 75 per cent) of the 80 patients 
had secondary anemia, five had imder- 
gone m5mmectomy elsewhere before they 
came to the clmic, and five had had radium 
treatment elsewhere without control of 
symptoms Indications for operation m 
this group were as follows the presence 
of a large tumor m 62 (77 50 per cent) 
of the cases, the possibihty of an ovanan 
tumor bemg present in 10 (12 50 per cent) 
of the cases, and a history suggestive of 
mahgnancy in eight (10 per cent) of the 
cases There was a history of previous 
pelvic infection m mne (11 25 per cent) of 
the cases and the cerviv was badly diseased 
in 20 (25 per cent) At the time of 
operation, multiple fibroid tumors were 
found in 74 (92 50 per cent) of the cases, 
associated -with salpingitis m 57 cases' 


and with bilateral oophoritis m 37 cases 
One patient died m hospital four days after 
operation, from general pentombs, giv- 
mg a mortahty rate attributable to the 
operation of 1 25 per cent Five patients 
died subsequently, one of pneumonia sin 
years later, three of unknown cause, and 
one foUowmg an operation for obstruction 
of the bowel, performed elsewhere, almost 
three years after the hysterectomy 

The condition of 67 patients who under- 
went abdommal hysterectomy has been 
ascertamed Five had died, as has been 
said, and of the remainmg 62, 44 (70 96 per 
cent) have reported that they are m general 
good health , 17 (27 41 per cent) that they 
are in fau health, and one (1 61 per cent) 
that she is in poor health Thirty-one 
patients of the 62 (50 per cent) stated that 
they were more nervous foUowmg operation 
than previous to operation Thirteen of 
the 62 patients (20 96 per cent) stated that 
they had not expenenced hot flashes smce 
the operation, whereas 40 (64 51 per cent) 
had expenenced them Forty-seven pa- 
tients (75 80 per cent) reported that there 
had been no pelvic discomfort foUowmg 
the operation, whereas seven (11 29 per 
cent) had expenenced some pelvic pam 
Forty-three patients (69 35 per cent) had 
gamed weight None of these patients 
had undergone subsequent operations 
Radium — Of the 80 patients treated 
with radium, 10 (12 50 per cent) were be- 
tween thirty and forty years of age, one 
was aged less than thirty years , 69 

patients (86 25 per cent) were aged forty 
years or more In this group of 80 pa- 
tients, 71 (88 75 per cent) complamed of 
menorrhagia, 33 (41 25 per cent) of me- 
trorrhagia Smgical operation was con- 
sidered madmsable because of hyperten- 
sion m SIX cases (7 50 per cent) , because 
of obesity in six, because of prenous phle- 
bitis m one, because of carcmoma else- 
where m the body in two, and because of 
extreme nervousness in fom Two pa- 
tients had syphihtic aortitis, one had renal 
calcuh, and one was paralyzed Pre- 
hmmary dilatation and curettage was done 
m 49 (61 25 per cent) of the cases Nine 
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patients (11 25 per cent) received less than 
1,000 mg -hns of radium, 56 (70 per cent) 
between 1,000 and 2,000 mg -hrs , 15 
(IS 75 per cent) 2,000 mg -hrs or more 

Of the 73 patients traced, who received 
treatment by radium, 68 (93 15 per cent) 
were hvmg, whereas five (6 S4 per cent) 
had died subsequent to the treatment 
(two of these had caranoma elsewhere in 
the body at the tune of treatment, two 
died from “stroke,” and one of unknown 
cause) Of the OS hvmg patients, 56 
(82 35 per cent) reported their general 
health to be good, eight (11 76 per cent) 
stated that their general health was not 
improved, and seven patients (10 29 per 
cent) reported the presence of pelvic pain 
smce the treatment Fifty-seven (S3 82 
per cent) of the 68 patients ceased men- 
struatmg folloiving treatment, and seven 
(10 29 per cent) did not cease menstruating 
One patient had ceased menstruating be- 
fore the application of radium, and three 
patients did not mention the menstrual 
history Of the seven patients who did 
not cease to menstruate, one, aged 35 
years, received 600 mg -hrs and the men- 
strual flow became normal m quantity 
but the penods were not regular One 
patient, aged 25 years, received 150 mg- 
hrs of radium, and the penods became 
regular and normal Another patient, aged 
42 years, was given 1,200 mg -hrs of 
radium, whereupon she ceased to men- 
struate for seven months and tlien had a 
return of penods for a tune However, 
she had not menstruated for two years 
at the tune of her reply Another woman, 
37 years of age, was given 1,000 mg -hrs , 
and stopped menstruatmg for si\ months, 
then menstruation became normal for a 
while but at the time of the reply occurred 
only occasionally One patient subse- 
quently was given treatment by roentgen 
rays and operation was done subsequently 
on five patients 

Of these five patients, one, aged 45 years, 
received 1,000 mg -hrs of radium and 
underwent hysterectomy four years later 
because of profuse and irregular men- 
struation A second patient, aged 33 


years, received 1,000 mg -hrs, and was 
operated on two months later for drainage 
of a pelvic abscess, and three months after 
that, left oophorectomy was performed for 
an abscess A thud patient, six years after 
treatment, had an mtra-uterme and cervi- 
cal polyp removed for shght vagmal bleed- 
mg, and a fourth underwent hysterectomy 
two y^ears later, for diffuse adenomyoma 
ivith necrosis and a hemorrhagic cystaden- 
oma of the ovary A fifth patient under- 
went curettement for diagnosis a year and 
a half after treatment with radium be- 
cause of a shght vaginal discharge 

Of the 68 patients who were linng, 50 
(73 52 per cent) reported the presence of 
hot flashes, and 32 (47 05 per cent) reported 
increase m nervousness foUowmg the treat- 
ment, whereas 29 (42 64 per cent) defi- 
nitely stated that increased nervousness 
had not been noted Forty-four (64 70 
per cent) had gained weight, and 41 
(60 29 per cent) had gamed strength 
Roentgen Rays — Of the SO patients who 
received treatment by^ roentgen rays, 12 
(15 per cent) were aged less than forty 
y^ears, 39 (48 75 per cent) were between 
forty^ and forty’-nme years, 29 (36 25 per 
cent) were fifty y’-ears or more, one patient 
was aged seventy-six years, and 11 patients 
(13 75 per cent) had passed the menopause 
Three patients had been operated on else- 
where for a tumor of the uterus, and 18 
(22 50 per cent) had undergone other pel- 
mc operations Forty (50 per cent) com- 
plamed of menorrhagia, 12 (15 per cent) 
complained of metrorrhagia, and 13 (16 25 
per cent) had pam between menstrual pe- 
nods Surgical procedures were contra- 
mdicated m four cases m this group be- 
cause of mahgnancy elsewhere m the body , 
it was contra-indicated m one case be- 
cause of phlebitis, m one because of 
hyperthyroidism, and m one because of 
mahgnant hypertension 

Information has been received concem- 
mg 63 of the patients who were treated 
by roentgen ray's for fibromyomas Of the 
13 who are dead, the cause of death of 
five IS not known, one died of submax- 
lUary abscess and cerebral hemorrhage. 
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TABLE I — RESULTS 


Treatment 


State of health after treatment and 
incidence of secondary treatment 

Myomectomy, 
percentage of 

60 living 

Hysterectomy, 
percentage of 

62 living 

Radium, per- 
centage of 

68 living 

Roentgen rays, 
percentage of 
60 living 

Good 

76 68 

70 96 

[ 82 35 1 

90 0 

Fair 

23 33 

27 41 



Not improved 


1 61 

11 76 

10 0 

Menstruation ceased 


100 00 

83 82 

78 0 

Menstruation became normal 

71 66 


2 93 

5 12 


(profuse 6 66) 




Hot flashes 


64 51 

73 53 

62 0 

Nervousness 


50 00 

47 05 

30 0 

Pain m the pelvis 


11 29 

10 29 

20 0 

Subsequent operation necessary 

11 66 


7 35 

4 0 

Subsequent roentgen-ray treatment 

1 66 


1 47 

2 0 

Subsequent radium treatment 

1 66 



2 0 


one of chronic endocarditis and mitral 
stenosis, one of nephritis and “heart 
trouble,” one of diabetes, one of arsemc 
poisoning, one of carcmoma of the breast, 
and two of “gradual dechne” — one of 
these m coma Of the 50 patients who 
were still hvmg at the time of the inquiry, 
45 (90 per cent) reported their general 
health to be good, and five (10 per cent) 
reported that it was not improved Thirty- 
one patients (62 per cent) reported the 
presence of hot flashes Ten patients (20 
per cent) reported that there had been 
pelvic pam and 15 patients (30 per cent) 
reported increased nervousness Of the 
39 who ceased to menstruate, 23 (58 97 
per cent) ceased immediately followmg 
treatment, 11 (28 20 per cent) m from one 
to SIX months after treatment, and the 
tune of cessation was not stated m five 
cases (12 82 per cent) Menstruation was 
resumed in two cases, and m three the 
menstrual history subsequent to the treat- 
ment was not menboned In two cases 
roentgen-ray beatment, and radium and 
cmettement, and radium, respecbvely, 
were apphed In three cases operabon 
was performed subsequenby Hysterec- 
tomy had been performed on one pabent 
one and a half years later — there had been 
no symptoms m this case, but on exami- 
nabon the tumor was found to be soft 
and had not decreased m size One pa- 
bent was operated on elsewhere, the nature 
of the operabon not being known One 


pabent had a tumor of the left grom, re- 
ported to be a carcmoma of the hyper- 
nephroma type twelve years after roentgen- 
ray treatment, the pelvic exammabon at 
the tune of operabon had been negabve 
One pabent, who had ceased menstruat- 
mg before treatment, stated that the tumor 
was enlarged and she felt that operation 
should be done Sncty-eight (85 per cent) 
of the 80 pabents had been given one course 
of roentgen-ray treatment, a course con- 
sistmg of two or three exposmes to the 
abdomen and to the back, dependmg on 
the size of the tumor and the weight of 
the pabent 

SUMMARY 

Pabents havmg small fibromyomas 
which do not cause symptoms should be 
examined semi-yearly to detect any 
change m size or consistence of the tumor, 
and must be warned regardmg the im- 
portance of any change in the menstrual 
cycle 

The choice of treatment m cases of 
uterme fibromyomas that produce symp- 
toms depends on the age and general con- 
dibon of the pabent, the size of the tu- 
mor, and symptoms 

Myomectomy is the most conservabve 
beatment A woman who is m the child- 
bearmg penod of hfe should be aUowed 
to choose this form of beatment, pro- 
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patients (11 25 per cent) received less than 
1,000 mg -brs of radium, 56 (70 per cent) 
between 1,000 and 2,000 mg -hrs , 15 
(18 75 per cent) 2,000 mg -hrs or more 

Of the 73 patients traced, who received 
treatment by radium, GS (93 15 per cent) 
were Imng, whereas five (6 84 per cent) 
had died subsequent to the treatment 
(two of these had caranoma elsewhere m 
the body at the tune of treatment, two 
died from “stroke,” and one of unknown 
cause) Of the 68 hvmg patients, 56 
(82 35 per cent) reported their general 
health to be good, eight (11 76 per cent) 
stated that tlieir general health was not 
unproved, and seven patients (10 29 per 
cent) reported tlie presence of pelvic pain 
smce the treatment Fifty-sei^en (S3 82 
per cent) of tlie 68 patients ceased men- 
struatmg follomng treatment, and seven 
(10 29 per cent) did not cease menstruating 
One patient had ceased menstruating be- 
fore the application of radium, and three 
patients did not mention the menstrual 
history Of tlie seven patients who did 
not cease to menstruate, one, aged 35 
years, received 600 mg -hrs and the men- 
strual flow became normal in quantity 
but the penods were not regular One 
patient, aged 25 years, received 150 mg - 
hrs of radium, and the penods became 
regular and normal Another patient, aged 
42 years, was given 1,200 mg -hrs of 
radium, whereupon she ceased to men- 
struate for seven months and then had a 
return of penods for a tune However, 
she had not menstruated for two years 
at the tune of her reply Another woman, 
37 years of age, was given 1,000 rag -hrs , 
and stopped menstruating for si\ months, 
then menstruation became normal for a 
while but at the tune of tlie reply occurred 
only occasionally One patient subse- 
quently was given treatment by roentgen 
rays and operation was done subsequently 
on five patients 

Of these five patients, one, aged 43 years, 
received 1,000 mg -hrs of radium and 
underwent hysterectomy four 3 ^ears later 
because of profuse and irregular men- 
struation A second patient, aged 33 


years, received 1,000 mg -hrs, and was 
operated on two months later for drainage 
of a pelvic abscess, and three months after 
that, left oophorectomy was performed for 
an abscess A third patient, six years after 
treatment, had an mtra-utenne and cem- 
cal polyp removed for shght vagmal bleed- 
mg, and a fourth underwent hysterectomy 
two years later, for diffuse adenomyoma 
ivith necrosis and a hemorrhagic cystaden- 
oma of the ovary A fifth patient under- 
went curettement for diagnosis a year and 
a half after treatment iwth radium be- 
cause of a slight vaginal discharge 

Of the 68 patients who were hvmg, 50 
(73 52 per cent) reported the presence of 
hot flashes, and 32 (47 05 per cent) reported 
mcrease m nem'ousness followmg the treat- 
ment, whereas 29 (42 64 per cent) defi- 
nitely stated that increased nenmusness 
had not been noted Forty-four (64 70 
per cent) had gained w^eight, and 41 
(60 29 per cent) had gamed strength 
Roentgen Rays — Of the SO patients who 
received treatment bj’- roentgen rays, 12 
(15 per cent) were aged less than forty 
years, 39 (48 75 per cent) were between 
forty and forty'-iune years, 29 (36 25 per 
cent) were fifty years or more, one patient 
was aged seventy-six years, and 11 pabents 
(13 75 per cent) had passed the menopause 
Three patients had been operated on else- 
where for a tumor of the uterus, and 18 
(22 50 per cent) had undergone other pei- 
ne operations Forty (50 per cent) com- 
plamed of menorrhagia, 12 (15 per cent) 
complamed of metrorrhagia, and 13 (16 25 
per cent) had pain betiveen menstrual pe- 
nods Surgical procedures were contra- 
mdicated m four cases m this group be- 
cause of mabgnancy elsewhere m the body , 
it was contra-mdicated m one case be- 
cause of phlebitis, m one because of 
hyperthyroidism, and m one because of 
mahgnant hypertension 
Information has been received concem- 
mg 63 of the patients who were treated 
by roentgen rays for fibromyomas Of the 
13 who are dead, the cause of death of 
five IS not known, one died of submax- 
illary abscess and cerebral hemorrhage. 



THE BEHAVIOR OF THE INTERVERTEBRAL DISC IN CERTAIN 

SPINE LESIONS^ 
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) an involvement of the interver- end of the growmg period, and this fact 
tebral disc often occurs m spmal was later confirmed by Schmorl (30) also 
lesions, a brief review of some of the At the end of the growmg period these 
compiled data concemmg its function, blood vessels start to obliterate, which 
anatomy, and vascularization may be con- obhteration is subject to mdividual vana- 
vemently mterpolated here tions, as it occurs sooner m some mdi- 

The mtervertebral disc consists of the viduals and later m others, somewhere be- 
nucleus pulposus and annulus fibrosus tween the ages of 22 and 30 The ob- 
The soft mass of the nucleus is usually hterated blood vessels, accordmg to Boeh- 
eccentncally situated and is surmised to mig (6), are replaced by a cartilagmous 
be the remnant of the chorda tissue of the substance which takes up the form of the 
embryomc spme It consists of a mass previous blood vessels and its ramifications 
of watery fibrous strands arranged m nu- can be easily recogmzed They are called 
merous wavy bundles among which spmdle- “blood vessel scars” and are supposed to 
shaped connective tissue cartilage cells and play an important rble m the development 
chorda rests are scattered Some of these of some of the cartilage nodes (Schinorrs 
bundles ter min ate m viUous processes Knorpelknoetclten) 

There is a small antrum, first descnbed by As the blood vessels obhterate, the nour- 
Luschka, m the mid-portion of the nucleus, ishmg material of the disc is received from 
which contams a synovial flmd-hke sub- the vertebral bodies through diffusion 
stance The antrum is multilocular and Schmorl (30) demonstrated that the upper 
consists of small gaps between the fibrils and lower surfaces of the vertebral body 
The fibrous rmg consists of a system of resemble a sieve The cartilage plate is 
lamellae composed of fibrocartdage These firmly attached to this sieved surface, so 
fibers are coarser than those of the nucleus , that the nounshmg fluid has to pass 
they sweep aroimd the nucleus and form through it on its way to the disc, and mce 
a defimte capsule for it Above and be- versa As the cartilage becomes older tln<; 
low, the lamellae of the fibrous rmg strongly diffusion undergoes a certam degree of 
attach themselves to the cartilage plates, degeneration, this bemg the reason why 
which consist of layers of hyalme cartilage, an elastic and well mamtamed disc is so 
that fit mto the uneven grooved surface seldom found m older mdividuals 
of the upper and lower bone plate of the The general consensus of opmion is that 
vertebral body the mode of infection m spmal lesions is 

Schmorl (29) in some of his earher pub- by the hemotogenous route, the lesion be- 
hcations stated that the discs did not con- mg a metastatic process from some pn- 
tam blood vessels However, Boehmig’s mary focus However, there are some who 
(5), Uebermuth’s (36), and Smith’s (35) beheve that the lymphatic system is the 
mvestigations showed that there were route by which infection takes place 
many nutritive spaces m the nucleus The discs form approxunately one-fourth 
I^osus and annulus fibrosus up to the of the total length of the vertebral column 

* Read before the Radiological Soaety of North ^ vertical thlcknesS m several 

Amenca at the Eighteenth Annual Meeting, at At- regions, bemg thickest m the l um bar and 
lantic City, Nov 28-Dec 1. 1932 thumest m the upper thoracic region Ja- 
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vided it IS made clear to her that a degeneration of the tumor or the presence 
radical operation may be necessary later of a submucous fibroid 

Hysterectomy is mdicated in cases of Roentgen-ray and radium treatment m 
previous pelmc infection, m cases m which carefully selected cases give excellent re- 
the histor)’’ suggests complications, as suits m a high percentage of cases 


•i 
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Primary metastatic tumors m the disc vertebral bodies, we routmely examme its 
never have been observed by Schmorl width and contour carefully, as its be- 
(30), but he saw metastatic tumors ex- havior may betray an existmg vertebral 
tend mto the disc from the mvolved lesion not of sufficient size to cast a defi- 



Fig 3 Tuberculous spondybtis 
Anteropostenor postmortem film 
shotvujg some bone destruction and 
considerable amount of new bone pro- 
duction along the left borders of the 
first, second, and third lumbar verte- 
brae 

vertebral body The disc may show nar- 
rotvmg on the roentgen film m cases m 
which, after destruction of the end plate 
by metastatic tumors, some of the disc 
tissue herniates itself into the vertebral 
body 

As shght pathologic processes of the 
disc — most satisfactorily seen m the lateral 
new — can be easier nsuahzed roentgeno- 
logically than early involvements of the 



Fig 4 Postmortem lateral view of the 
same case as shown m Figure 3, showmg the 
vertebral end-plates to be smooth and the 
mtervertebral spaces to be of normal width 
The bone destructive process is situated 
along the anterior borders of the vertebral 
bodies 


nite shadow Adib Chasm (8), m an m- 
structive experiment, demonstrated that 
m the formation of a roentgenogram the 
compact layer of the vertebral body has 
the greatest importance If the entire 
spongiosa is removed and the defect caused 
by the removal is filled with paraffin, which 
is of the density of the neighbormg soft 
tissues, no defects can be recognized on 
the roentgenograms of the specimen, but 
even defects of the compact substance 
cannot be recognized if they measure only 
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Fij 1 Tuberculous spondylitis 'ttith o compictel} 
collapsed third lumbar vertebral bod> and ntll mam- 
tamed intervertebral spaces, gmng the appearance of 
a metastatic tumor 



Tig 2 Tuberculous spondylitis showing 
the collapsed and flattened thud lumbar ver- 
tebral bod> and increased width of the disc 
above and below 


cobi (15), e\amming the \ertebrte of 102 
persons bettveen tlte ages of IS and S7, 
found the smallest values for the disc m 
the upper thoracic region He found the 
proportion of the discs to the vertebral 
bodies approximately 1 15m the thoracic, 
1 3 in the lumbar region 

The indi\udual discs also show differ- 
ences in mdth, mainly between the an- 
terior and postenor portions, which dif- 
ferences are most marked in the lumbar 
region The fifth mten'ertebral disc is 
often wedge-shaped, influencing the lumbo- 
sacral angle 

The function of the disc does not de- 
pend on its arrangement as a joint, but 
upon the physical differences between its 
constituents and the formation of fibers of 
the annulus The nucleus is highly com- 
pressible and elastic, the annulus relatively 
melastic The discs thus form dehcate 
buffers between the v^ertebrse, absorbmg 


shocks transmitted through the spine 
Consequently the)'- are rudimentary dia- 
throidal joints, allomng a small degree of 
movement m all directions, and are im- 
portant in imparting flexibihty to the spme 
The question whether the inten'ertebral 
disc can be the primary seat of a disease 
or whether its involvement is always sec- 
ondary to an mvolvement of the bone is 
also much debated Schmorl thinks that 
a pnmar)"^ disease of the disc is possible 
only m young adults, as they possess a 
vascularized disc In groivn-ups the disc 
may be pnmanly mvolved only m cases m 
which, through tears of the hyahn plate, 
blood vessels enter the disc, or m which, 
on the basis of a cartilage node formation, 
vascularization has occurred He obsen^ed 
a case m which a secondanly x^asculanzed 
second lumbar disc was the seat of a small 
abscess m a patient suffering from pyemia 
subsequent to a Vmcent’s angma 
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tuberculous spondylitides and vertebral 
fractiures, arrived at the conclusion that 
the outhnes of the intervertebral space are 
uregular and moth-eaten m everj’- case of 
vertebral tuberculosis 



Fig 7 Metastatic tumors of the sixth and seventh 
dorsal vertebrre, with marked destruction of the 
neighbonng surfaces of the vertebral bodies and dis- 
appearance of the intervertebral space Note stop- 
page of lipiodol m the subdural space at the site of 
the lesion 


Only m the most recent years has opm- 
lon begun to be voiced that although these 
facts are true m the great majority of m- 
stances, m case of doubt the behavior 
of the disc cannot be used as a diagnostic 
sign, because it may be narrowed m meta- 
static tumors and well mamtamed m 
tuberculosis 

In order to clarify our conception of the 
rble of the disc, a large number of spme 
roentgenograms were reviewed, and the 
reviewed material contamed some answers 
to the above questions 

TUBERCITLOUS SPONDYLITIS 

The typical roentgenologic appearance 
of the tuberculous spondyhtis, with de- 
struction of parts of the vertebral bodies, 
narroiving of the mterv'ertebral space, 
relatively little or no new bone production. 


bone atrophy, changes of the physiologic 
curve of the mvolved area, and para- 
vertebral abscess formation are well known 
However, there are cases of spmal tuber- 
culosis in which the mtervertebral space 



Fig 8 Metastases to the nbs, vertebrae, and pelvic 
bones from a carcinoma of the breast Note the 
marked narroa mg of the mtervertebral discs between 
the eighth and nmth, nmth and tenth dorsal verte- 
brae between the twelfth dorsal and first lumbar, 
between the first and second, second and third lumbar 
vertebne due to hermation of the discs 


appears to be well mamtamed on the 
roentgenogram, despite an advanced bony 
lesion Ellmer (11) m his material found 
similar occurrences Freund (13) men- 
tions the fact that at times, despite the 
collapse of two neighbormg vertebrae, the 
disc may remam ivide — m one of his cases 
It was even wider than the neighboring 
vertebrae A tumor was first suspeeted 
in this case, but the patient also had a 
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0 5 sq cm in size and from two to three 
mm m deptli Cylindrical defects which 
measure 1 cm m diameter and traverse 
all the layers of tlie vertebral body can 


bral disc as a good sign for tuberculosis, 
as agamst a localized metastatic tumor, in 
which case the disc is supposed to be 
found intact Sicard (32) and his co- 



Fig 5 Tuberculous siiondylni-; AiitLroposlcnor 
postmortem film showing larger spurs along the left 
borders of the lumbar icritbml bodies and a fcir 
small ones along Ihctr nght borders The inter 
strtcbral spaces appear to be ncll maintained and the 
appearance is of a deforming spondilosis rather than 
of a tuberculous process 


be recognized only m those projections m 
w'hich the axis of the defect is parallel to 
the axis of tlie central ray Consequently 
the vertebral lesion has to be quite large 
to be recognizable 

The question is. that if change in the 
width of the mtervertebral space is an in- 
dex of a vertebral lesion, can this change 
be evaluated m the differential diagnosis 
of the great variety of spmal diseases ’ 

The text-books and many pubhcations 
consider the narrownng of the inten'-erte- 



Tig C Lateral Men of the same case as shoini in 
Figure 5 A remoeed section of the lumbar lerte- 
bre shoning tliat, despite a complete destruction of 
the disc tilt inters crttbral spaces appear to be well 
maintained Tlic destruction oF the disc could not be 
Msunhied on the prcmorlcm films Note the diffuse 
osteitis of the \-crtebral bodies and arches 


workers make the definite statement that 
metastatic tumors represent a purely os- 
seous disease and the discs are well mam- 
tamed even m an advanced stage of the 
disease On the other hand, Sgahtzer (31) 
emphasized the narrowmg of the disc m 
all of his cases, as an important diagnostic 
sign for tuberculous spondylitis Doub 
(9), m recent pubbcations, also considers 
the narrowmg of the disc as an important 
finding in the diagnosis of tuberculous 
spond 3 ditis 

Baetjer and Waters (3) emphasize that 
in tuberculous spondylitis there is an obht- 
eration of the joint space, with involvement 
of the bod^'’ and wnth no evidence of new 
bone production, whereas m non-tuber- 
culous cases there is new bone production 
and no obliteration of the joint spaces 
Rostock (28), exammmg 364 cases of 
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portant finding m tuberculous spondybtis 
The roentgenologic diagnosis of meta- 
static tumor was made At postmortem 
examination the third lumbar vertebra 



Fig 11 Typhoid spondylitis Roentgenogram 
taken 39 days later shows tremendous new bone 
duction between the neighboring surfaces of the first 
and second lumbar vertebree, mamly on the left 


was found to be completely collapsed and 
its substance to be replaced by a yellowish 
neerotic material, so that the vertebral 
body showed several circumscribed yellow- 
ish areas m the region of the spongiosa 
The fourth lumbar vertebra showed only a 
shght destruction m its upper portion 
The discs contamed a large amount of 
yellowish granulatmg tissue The diseased 
vertebrae were surrounded by a small para- 
vertebral abscess containmg a few calcified 
foa The smear from the pus was positive 
for tubercle baalh Besides the tubercu- 
lous spondylitis the patient also had a 


chrome caseous tuberculous epididymitis, 
fumcuhtis, and semmal vesicuhtis 

Figures 3 and 4 are postmortem films of a 
lumbar vertebral column showmg con- 



Fig 12 Lateral view shows the disc to be nar- 
rower than at the previous examination The 
neighboring vertebral surfaces of the first and 
second lumbar vertebrse show evidence of bone 
condensation 


siderable amount of irregular bone de- 
struction throughout the left borders of 
the first, second, and third lumbar verte- 
brae The left borders of these vertebrae 
are surrounded by large irregular spurs 
There is a large spur between the neighbor- 
mg borders of the anterior parts of the 
second and third lumbar vertebrae There 
is etudence of bone destruebon on the 
anterior surfaces of the first and second 
lumbar vertebrae also The mterverte- 
bral spaces show no narrowmg and the 
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paravertebral abscess, irhich was tapped 
According to the author, such wade gaps 
between destroyed vertebral can be under- 
stood only m cases m which the patient 


tumor The third lumbar vertebral body 
IS completely collapsed by a bone destnic- 
tive process, measunng about one-fourth 
of the width of the neighboring vertebrse. 



Fig 9 Early typhoid spondj Iitis shoinng o slight 
left scoliosis in the anteropostenor viciv 


IS bedndden and has a marked ngidity of 
the back muscles Besides, tlie disc must 
be filled ivith some material, most com- 
monly granulation tissue In his case a 
sequestrum was seen in the intervertebral 
space 

Another explanation may be that tlie 
paravertebral abscess exerts such a high 
pressure that it keeps the neighbonng 
vertebral bodies apart Tiiere are no 
manometnc measurements of such ab- 
scesses, but occasionally during tapping 
one sees the pus evacuatmg under high 
pressure 

Figures 1 and 2 represent the roentgeno- 
grams of a tuberculous spondylitis simulat- 
ing the appearance of a localized metastatic 



Fig 10 Lateral >1011 taken at the same 
time as Figure 6 shoinng a narroinng of 
the first lumbar mterr ertebral space The 
neighboring surfaces of the first and second 
himbars arc moth eaten m appearance 


Both the anteropostenor and lateral views 
show a well maintamed mtervertebral 
space between the second and thud lum- 
bars and an increased mdth of the mter- 
vertebral space between the thud and 
fourth There are a few bone fragments 
m the soft tissues around the destroyed 
vertebra Despite the marked destruc- 
tion, there is no change m the physiologic 
curve of the vertebral column, winch, ac- 
cordmg to Sgahtzer, is a constant and im- 
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IS, the intervertebral spaces were not nar- 
rowed, despite a proven tuberculous spon- 
dyhtis In the first case they were even 
wider than the neighboring discs, due to 
a large amount of granulating tissue which 
apparently held apart the vertebral bodies 
This patient’s roentgenograms yielded the 
typical appearance of a metastatic tumor 
There were areas of calcification situated 
so close to the bone that they suggested 
bone d6bns rather than calcification The 
chniaans were more correct than the 
roentgenologist, for, bemg unbiassed, they 
did not consider the widemng of the discs 
contradictor}’’ to tuberculosis, possibly not 
hawng been influenced by the dogmatic 
roentgenologic postulate of the narrowed 
mtervertebral space The climcal evi- 
dence of tuberculous prostatitis and epi- 
didymitis justified them m looking upon 
the vertebral lesion as of a similar eti- 
ology 

In the third case, despite the hquefaction 
of the discs, the mten'^ertebral spaces were 
not narrowed, this lack of collapse em- 
dently bemg due to the large hypertrophic 
spurs that overbridged the mtervertebral 
spaces An unusual number of the discs 
and vertebral bodies were mvolved m 
this case The mvolvement of two or three 
vertebrse m tuberculous spondyhtis is 
common, as are multiple lesions of the 
vertebral column, though the mvolvement 
of the entire lumbar column is rare The 
bones were not atrophic and the roentgeno- 
logic appearance was quite suggestive of a 
spondylosis deformans, produced by de- 
generative changes rather than by an m- 
fectious process, although one would have 
expected a more marked hppmg and de- 
formity of the vertebral bodies in an ad- 
vanced spondylosis 

Despite the general belief, areas of new 
bone production around tuberculous ver- 
tebrae are not uncommon, mainly m slowly 
developmg bemgn cases, but such a marked 
overbndgmg of tuberculous vertebrae as 
this case shows is rare One can not but 
think that this case is not a clear-cut 
tuberculous spondylitis and that the ex- 
cess bone production was partly caused 


by the other mfecbous orgamsms found 
m the discs 

The mtervertebral discs of the second 
patient’s vertebras were not examined 



Fig 14 Lateral view showing a marled 
narrowing of the disc and osteosclerosis of the 
neighbonng surfaces of the first and second 
lumbar vertebr® Same case as shown m 
Figure 13 

pathologically, but on the roentgenograms 
the discs did not appear to be narrowed, 
and there was a large amount of new bone 
formation around the borders of the m- 
volved vertebras This is much m con- 
tradiction of Baetjer and Waters’ (3) state- 
ment that new bone formation does not 
occur m non-tuberculous spondyhtis 

METASTATIC TUMORS 

The most common appearance of local- 
ized metastatic tumors is a wedge-shaped 
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provunal and distal surfaces of tlie in- 
volved vertebrEe are smooth There is 
a paravertebral abscess along the left 
borders of tlie first to fourtli lumbar 
vertebra: 




Fig n Appearance of tj-phoid spine twcnl> and 
ono-half months after the first c\aininntioii The 
first and second lumbar Ncrtcbrc arc ank>Ioscd bs 
dense bony bridges Same case as shown in Figures 
0 to 12 


At autopsy an abscess cavity measuring 
2 cm in diameter was exposed on the under 
surface of tlie manubnum stemi, mth 
extensive necrosis of the bone Exami- 
nation of the spine showed a large fluctu- 
ating abscess cavity surrounding the left 
borders of the first to fourth lumbar 
vertebrae The sections of the second 
vertebral body showed extensive casea- 
tion, ivith fibrosis and round-cell infil- 
tration The bactenologic examination 
of the pus from the parasternal and para- 
vertebral abscesses showed numerous tu- 
bercle baalh 

That the roentgenologic appearance of 
a tuberculous spondyhtis may imitate that 
of a defonrung spondylosis is well demon- 
strated m Figures 5 and 6 These post- 
mortem films show a shght hppmg of the 
vertebral bodies The right borders of all 


tlie vertebral bodies, are overbndged b) 
large, irregular spurs which are most 
marked between the first and second, and 
second and third There are numerous 
larger and smaller spurs on both the left 
and antenor borders of the lumbar verte- 
bra: The nght sacroiliac ]omt is com- 
pletely obliterated The vertebral bodies 
are slightly irregular in outlme The 
bones are not atrophic 

The films taken at two different occa- 
sions mthm the last half-year pnor to 
death showed the lumbar intervertebral 
spaces to be fairly normal m width The 
psoas shadow s appeared to be a little fuller 
than normal, but the appearance ivas not 
definite enough to warrant the diagnosis of 
a psoas abscess All the roentgenologic 
findings were m favor of a defomung 
spondjdosis, the mam points being the 
generalized mx'olvement of the entire 
lumbar column, the large hjT^rtr^P^*^ 
spurs, and the well maintained inter- 
vertebral spaces 

At autopsy the prevertebral fascia over 
the entire lumbar spine was found to be 
greatly tliickened, and the overlying ad- 
jacent structures were densely adherent 
Inasion mto the tissue revealed a thm, 
yellowush-green pus, while the psoas mus- 
cles w'ere yellowish-green m color In- 
asion here revealed numerous small cavi- 
ties hned by rough, shaggy, irregular walls 
All the interx’^ertebral discs of the lumbar 
spine were eroded and replaced by a green- 
ish, thick fluid, smears of which exhibited 
numerous aad-fast baalh and other organ- 
isms The lateral mew of a section of the 
removed lumbar xmrtebra (Fig 6) shows 
ver)’- beautifully the destruction of the 
discs, which could not be recogmzed on the 
ongmal films It also shows the irregular 
contours of the vertebral bodies The 
bone trabeculse throughout the arches and 
bodies are rearranged, some of them are 
thmned, others are surrounded by smaller 
and larger areas of new bone productive 
patches, gl^ung the mottled appearance 
The above three cases showed unusual 
manifestations of tuberculous spondyhtis 
They presented one common feature that 
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and finally the two vertebrse mute At 
times, m the early stage of the disease, 
irregularities of the vertebral bodies are 
demonstrable, while changes in the verte- 
bral bodies seldom are Penosteal new 
bone production is common 

We have had the opportumty of observ- 
mg two cases of typhoid spondyhtis 

J B , aged 35 years, white, male, was 
adimtted to Cleveland City Hospital with 
typhoid fever The Widal reaction was 
positive and typhoid bacilh were cultured 
from the blood Blood Wassermann was 
negative For 22 days the patient ran a 
sepbc fever averagmg between 39° and 
40 ° C , and then the temperature curve 
gradually came down to normal He was 
discharged, improved, on the seventy- 
fourth hospital day 

On the one hundred forty-fifth day after 
the onset of illness he was readmitted, 
complauung of severe pam m the lumbar 
region, of four weeks’ dmation The pam 
had become gradually worse, makmg it 
impossible for him to twist or move On 
physical exammation there was found to 
be shght tenderness over the lumbar spme , 
no ngidity of the muscles Most of the 
pain was ehcited by the patient movmg 
m bed His temperature varied between 
37° and 38° durmg the first four weeks of 
his stay m the hospital Roentgen studies 
of the spme at this time showed a marked 
left scohosis of the entire lumbar arch 
The neighbonng surfaces of the first and 
second lumbar vertebrse were moth-eaten 
in appearance and the disc between them 
was narrowed (Figs 9 and 10) The patient 
was placed m a body cast at this time and 
his pam became less severe 

A checkup exammation 39 days later 
showed a remarkable change The scoho- 
sis disappeared and the narrowmg of the 
disc became more marked There were 
large, irregular bony spurs around the 
neighboring borders of the first and second 
lumbar vertebrae, which overbndged the 
mtervertebral space (Figs 11 and 12) No 
bone atroph)'^ was noted At subsequent 
examinations the outbnes of the neighbor- 
mg surfaces became more clear-cut, and 


the hypertrophic spurs more dense and 
more sharply defined The pam gradually 
decreased and the patient was discharged 
symptomless two months later 



Fig 15 Typhoid spondyhus showing ankylosis 
between the second and third lumbar vertebrae by 
large bony spurs There is a paravertebral abscess 
on the left, displacmg the left kidney laterally 


The last exammation, 15 months later, 
showed a marked narrowing of the disc, 
a shght osteosclerosis of the neighboring 
surfaces of the mvolved vertebra, and 
powerful bony spurs, producmg an anky- 
losis between the two vertebrEe (Figs 13 
and 14) The patient was symptom-free 
C G , white female, 48 years of age, 
about six weeks before admission ex- 
perienced a sudden pam m the left side of 
the back, which radiated downward to the 
permeum and to the inner side of the 
tiugh The pam was so severe that it 
kept the patient awake at mght There 
had been occasional vomitmg dunng the 
previous tivo weeks 


1 i cl lum mass 

about tte size of a smaU grapefrmt, which 
did not descend mth inspiration, was pal- 
pated m the left upper quadrant The 
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collapse of the vertebral body, with well 
mamtamed inten'^ertebral discs 
Figure 7 shows an unusual behavior of 
the disc The film was taken at 2 hours 
after the mjection of lipiodol into the 
astema magna and shows a complete stop- 
page of the contrast matenal at the level 
of the upper border of the fifth dorsal 
vertebra The lower half of tlie si\th 
dorsal vertebra and the upper surface of 
the seventh are markedly destroyed, and 
the mterYertebral space between these 
two vertebrae is obliterated so that tlie 
destroyed surfaces of the two neighbonng 
vertebrae impmge on each other There 
IS a kyphosis at this level The roentgeno- 
logic appearance of this case was not un- 
like a tuberculous spond 3 ditis All the 
vertebrae were atrophic, and tliere was no 
e\’idence of regenerative changes There 
was a kyphosis at the site of the lesion and 
an absence of the shadow of the disc 
^^fithout a clinical historj’- of the previous 
removal of a malignant thyroid, the diag- 
nosis of a metastatic tumor could not have 
been made roentgenologicallj’’ At sub- 
sequent autopsy, metastatic tumors of the 
sixth and seventh dorsal vertebrae, inth 
involvement of the spmal cord and hemia- 
bon of the disc into the vertebral bodies, 
were found, secondary to an adenocarci- 
noma of the thyroid 

Wagoner and Pendergrass (38), m a 
recent publication, also pointed out that 
“fractures, metastabc processes, and tu- 
berculous canes of the vertebrae may at 
some stage of the disease simulate each 
other” and that “the mten^ertebral disc 
may disappear in metastatic tumors, prob- 
ably due to herniation into the body of the 
vertebra at the weakened point near the 
seat of metastasis ” 

Figure 8 demonstrates herniations of tlie 
discs and subsequent narroumg of the 
mtervertebral spaces between the eighth 
and nmth, mnth and tenth dorsal ver- 
tebrae, between the first and second, and 
second and thud lumbar vertebrae into the 
vertebral bodies, m a case of ividely general- 
ized osteolybe metastabc tumors, second- 
ary to a caremoma of the nght breast 


TYPHOID SPINE 

Spondylitis typhosa is always a disease 
of the convalescent stage of typhoid fever 
It occurs pnncipally m adults, between the 
ages of 15 and 35, though m rare instances 
it has been observed in children and older 
individuals Men are more subject to this 
disease than ivomen, the ratio being 85 15 
per cent It seldom occurs before the 
seventh iveek after the onset of illness, 
tliere usually bemg a symptomless inten^al 
bebvecn the typhoid fever and the onset 
of the spmal symptoms, amounting to 
from three to eight weeks However, there 
arc cases reported in which this mten’al 
was from three to eight months In Puhl’s 
(27) case the typhoid spondyhtis developed 
ten years after the tjphoid fever Such 
cases, however, are rare 

The disease usually begms with in- 
defimte, slight pain that rapidly increases 
m mtensitj’' and may become agonizmg 
In such cases the slightest motion aggra- 
vates the pam and tummg becomes al- 
most unbearable Some cases, however, 
are mild and may escape detection Ac- 
cording to -various stabsbes, tjphoid spon- 
dylitis occurs m between 0 18 and 2 7 of 
all cases of typhoid fever The course of 
the disease, accordmg to Puhl (27), is van- 
able, but seldom fatal, consequently the 
pathologic data are scant Fraenkel (12) 
was able to demonstrate typhoid baolh 
m the vertebrae of his autopsied case 

The disease has two forms (1) the 
spondylitic and (2) the penspondyhbc 
In the first form, which is rare, necrobc 
areas occur m the vertebrae and bansverse 
processes The vertebral body may col- 
lapse In the second form, the mvolve- 
ment is mainly locahzed in the penosteum 
and disc This form represents the most 
common manifestabon of typhoid spon- 
dyhtis 

Accordmg to Krause (19), durmg the 
first stage of the disease the roentgenologic 
findmgs are negabve, but from three to 
six weeks later changes of the mterverte- 
bral spaces are demonstrable They be- 
come more opaque , theu width diminishes. 
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However, Sckmorl (29) published a case 
of typhoid spondyhtis m which the disease 
was represented by such marked destruc- 
tion of the tenth dorsal vertebral body 
that the body collapsed and only the upper 
and lower end-plates remamed mtact 
The mtervertebral discs above and below 
the destroyed vertebra were of normal 
width, and the end-plates of the diseased 
vertebra were smooth 

INFECTIOUS SPONDYLITIDES 

In infectious spondyhtides caused by 
syphihs, strepto- or staphylococci, influ- 
enza bacilh, pneumococci, etc , the be- 
havior of the disc IS also variable In 
certam cases the process mvolves the end- 
plates and the mtervertebral discs, m 
others, it is more locahzed m the bone 
In most of the cases a considerable amount 
of new bone forms In the more virulent 
instances osteolysis is predommant 

The foUowmg cases demonstrate that 
the disc may or may not be destroyed m 
osteomyehtic spondyhtides also 

C F , white male, aged 23, was admitted 
to the Cleveland City Hospital with a sweU- 
mg m the left lumbar region of 15 months’ 
duration The patient had had an os- 
teomyehtis of the left tibia ten years before, 
followed by an osteomyehtis of the left 
humerus 

On exammation, a fluctuant area of swell- 
mg and redness was found m the right 
lumbar region, extendmg from the posterior 
axillary hne to the spme and measunng 
five to SIX mches m length On the 
day of admission the abscess was mcised 
and about three ounces of thick pus ob- 
tamed, culture from which showed non- 
hemolytic streptococci Acid-fast stams 
showed no emdence of tubercle bacilh 

Roentgenograms taken on admission 
showed the seventh and eighth dorsal 
vertebra; to be completely fused, with no 
emdence of spur formation The verte- 
bral end of the eighth right nb, however, 
showed a marked osteosclerosis (Figs IG 
and 17) The intervertebral space be- 
tiieen tlie tentli and eleventh dorsal ver- 


tebrae was markedly narrowed, while the 
tenth vertebra was deformed, there bemg 
a defect on its anterior surface and the 
body bemg shghtly wedge-shaped The 



Fig 17 Lateral view of the same case as 
shown in Figure 16, showmg the marhed nar- 
rowmg of the mtervertebral space between 
the tenth and ele\'enth dorsal vertebrse, with 
bone destruction around the anterior part of 
the bod} of the tenth dorsal 


anterior border of the eleventh dorsal also 
showed some irregularity There were 
large hyperostotic spurs between the bor- 
ders of the eleventh and twelfth dorsals 
and between the twelfth dorsal and the 
first vertebra of the lumbar spme, and a 
shght gibbus between the tenth and 
eleventh dorsal vertebra, whicli findings 
confirmed the chmcal diagnosis of os- 
teomj'-ehtis of these vertebras From a 
roentgenologic standpomt the differentia- 
tion between a tuberculous and an m- 
fectious spondyhtis could not have been 
made, though the diagnosis was estabhshed 
with the aid of the clmical history^ and the 
laboratory findings 
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temperature ranged between 37 5° and 
3S S° On admission, the red blood count 
was 4,340,000, the white blood count 



Tig 10 Ostcomjclitis of spine showing 
complete fusion of the sc\-cntli and eighth 
dorsal ecrlcbrc due to destruction of the disc 
and marked narrowing of the intervertebral 
space between the tenth and eleventh dorsal 
vertebre, with marked spur formation be- 
tween the borders of the eleventh and twelfth 
dorsals 

21,800, and blood smear showed S4 per cent 
polymorphonuclears The unite contained 
albumin and three + sugar 

A film of the abdomen taken on ad- 
mission showed tlie second and third lum- 
bar vertebrae to be umted by dense bony 
spurs, ivith an almost complete disappear- 
ance of the disc The left kidney ap- 
peared to be displaced to the left by a mass 
situated near the left borders of the sec- 
ond and fourth lumbar vertebne (Fig 15) 
The shadow of this mass merged with the 


shadow of tlie kidney Subsequent pyelo- 
grams showed a fairly shallow defect on 
the inner upper surface of the left kidney 
The findings were thought to be due to 
either a kidney tumor ongmatmg in the 
cortical substance of the iimer and upper 
part of the left kidney, or to an extnnsic 
tumor, causing a pressure defect The 
lesion of the spine was diagnosed as an old 
infectious spondylitis Little attenbon 
w as paid to it roentgenologicall)' or clmi- 
cally, because tlie overbndging was so 
dense tliat the appearance suggested an 
old process 

At operation, the abdommal mass was 
exposed, a small inasion bemg made 
through the pentoneuni into it, following 
i\ Inch a large quantity of thick, green pus 
was evacuated Two rubber drams were 
inserted and the abdomen quickly closed 
The patient died the day follomng the 
operation The ailture from the pus 
yielded colonics of typhoid baalh 

Apparently' this patient had an ambula- 
tory' typhoid fever some tune before her 
present illness started, her condition bemg 
caused by' a typhoid spondy'htis and a 
paravertebral abscess At that time we 
did not realize how rapidly' new bone pro- 
ductive changes could occur in ty'phoid 
fever and neglected to pay' sufficient at- 
tention to tlie spinal lesion The prerTious 
case, how ever, taught us tliat m this disease 
large spurs may' form during a few weeks’ 
tame The patient had not given a history' 
of a preceding illness and, due to her death, 
we were unable to check the chnical his- 
tory' The roentgenologic appearance of 
both our cases is m accord with the ma- 
jority of pubhshed cases (Krause, W, 
Margulis, 24, Van Eden, 37, Lyon, 23, 
and others) m which, accordmg to the 
summary of Lyon, "a narrowmg of the 
inten'ertebral disc, participation of the 
end-plates of the neighbonng vertebra, 
iwthout evidence of a deeper bony' lesion, 
periosteal bone production, and rapid re- 
gression of the mflammatory' and de- 
structive changes” occur The narrowed 
disc and the bony' bridges remain as 
signs of the previous disease 
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rarefy and the outlmes of the vertebral the narrowing of the disc as an important 
body become irregular The roentgeno- sign of the spondylitis Two of his il- 
logic differentiation between tuberculous lustrations (Figs 6-A and 6-5) show a 


and osteomyehtic spondyhtis is often 
impossible 

CONCLUSIONS 

Wagoner and Pendergrass (3S), EUmer 
(11), and Freund (13) havepubhshed state- 
ments which appear to be confirmed by 
our mvestigations The changes of the 
mtervertebral disc can be evaluated only 
as an mdex of a vertebral lesion Due to 
the close relationship of the vertebra and 
disc, not only tuberculosis, but the great 
majority of infectious spondylitades may 
extend mto the disc duimg some stage of 
the disease A primary infection of the 
disc is possible m younger individuals with- 
out mvolvement of the vertebral body, 
producmg a marked narrowmg or a com- 
plete obhteration of the mtervertebral 
space on the roentgenogram Schmorl 
demonstrated that heimation of the disc 
niay occur m cases of fracture of the 
vertebral body, and that narrowmg of the 
disc may also be present As the fracture 
heals, periosteal callus develops and, be- 
cause of the narrowed disc, the roent- 
genologic differentiation between an old 
trauma and an old infectious arthritis be- 
comes extremely difficult m some cases 

Although m the great majority of in- 
stances the disc IS defimtely narrowed on 
the roentgenogram m tuberculous spon- 
dylitis, cases are known m which the width 
of the disc was not changed and m one of 


dimmished width of the seventh and eighth 



Fig 19 Unusual appearance of an 
osteomyelitic process of the first lum- 
bar vertebra, showmg the destructive 
process to be situated on the surfaces 
of the epiphyseal rmgs facmg the ver- 
tebral body The epiphyseal rmgs 
are elevated The mtervertebral 
spaces are of normal width The 
nonnal epiphyseal rmgs above and 
below the mvoh ed vertebras are well 
visualized 


our cases was even wider than normal 
Paravertebral abscesses occur most com- 
monly m tuberculous spondyhtis, but have 
been found also on numerous occasions 
around osteomyehtic processes and m one 
of our cases m the neighborhood of a 
typhoid spine 

Sgalitzer in his publication (31), to which 
there is a ver)^ general reference m the 
world literature, is mclmed to suspect 
tuberculosis whenever tliere is a change 
in die physiologic cun^e of some vertebral 
segment He pays too much attention to 


Jsc betwepi them, m a 46-year-old man, 
but the illustrations also show typical 
Schmorl s nodes on the lower bordem of 
the seventh and eighth dorsal vertebrm 
^d a smaU calcified patch m the mnth 
mt^iertebral disc This appearance is 

cartilage hemiabon 
ather than of tuberculosis Despite the 
thoroughness and excellency of t£s pub- 

doSSc": ™ too 

of tuberculous 
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Through the courtesy of Dr Steel and 
Dr Harbm, of Lakeside Hospital, Cleve- 
land, we are able to show the appearance 
of an osteomyelitis of the upper end of the 



Tig IS Ostcoin> eluis of tlii. spine shoiving de- 
struction of the ncighbonng surfaces of the fifth lum- 
bar and first sacral vertcbrc, uitli a complete disap- 
pearance of tlie disc and spond> lolistbcsis formation 


sacrum and lower part of the fiftli lumbar 
vertebra, in a pathologically proven case 
The lateral view show's a slight dcstruc- 
bon of the lower surface of the fifth lumbar 
vertebra and the upper surface of the sa- 
crum The fifth inten'ertebral disc is 
destroyed and, due to a destructive process 
throughout the small jomts between the 
sacrum and fifth lumbar vertebra, a spon- 
dylohsthesis developed (Fig IS) At post- 
mortem exammation the lesion was found 
to be surrounded by a large retroperitoneal 
abscess, the pus of which contained strepto- 
cocci as did the culture from the blood 
This case will be reported m detail by Dr 
Harbin 


Figure 19 shows the unusual appearance 
of an osteomyehtic process of the first 
lumbar vertebra, involvmg the epiphyseal 
rmgs but not the discs, which was meta- 
static mongin The patient was a 14-year- 
old white female who died as the conse 
quence of an acute vegetabve endocar- 
ditis of the mitral leaflets and staphy- 
lococcus septicemia At autopsy a fusi- 
form collection of liquid yellow pus was 
found in the region of the first lumbar 
vertebra , the penosteum over the antenor 
surface of the first vertebra was elevated 
by an extension of tlie abscess and the 
bone underneath it was slightly irregular 
and roughened Sections of the bone and 
smears of the pus did not reveal the pres- 
ence of tubercle bacilli A roentgenogram 
of the specimen showed a slight bone de- 
struction on the antenor surface of the 
first vertebra of the lumbar spme The 
upper and lower epiphyseal nngs of this 
vertebra were derated and their surfaces 
faang the vertebral body showed a shght 
irregulantj' The mten'ertebral disc 
above and bdow' the lesion were wdl 
maintained and sharply defined m this case 
Renewmg the literature one can find 
that osteomyehtis of the vertebrse is often 
diagnosed as tuberculous spondyhbs 
Kastner (16) reports a case in which, dunng 
the course of the disease, different roent- 
gen exammations showed a Dqncal appear- 
ance of tuberculous spondylitis Only m 
a later stage of the disease was the correct 
diagnosis made, when bony bndges and 
areas of condensation developed LeFort 
and Ingebraus’ (20) case also showed the 
roentgenologic appearance of a Pott s 
disease, but the bactenologic exammabon 
of the blood yielded Staphylococcus aureus 
Their second case also showed all the roent- 
genologic s}Tnptoms as of tuberculous 
spondy'htis Fraenkel’s (12) second and 
thud cases showed complete destruction 
of the disc m osteomyehbs mutating tuber- 
culous spondyhtis Borchers (7), m bis dis- 
cussion of osteomyehtis of the spme, states 
that roentgenologic diagnosis of this lesion 
dunng the first two weeks of the disease is 
impossible In later stages the trabeculm 
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rarefy and the outlines of the vertebral the narrowing of the disc as an unportant 
body become irregular The roentgeno- sign of the spondyhtis Two of his il- 
logic differentiation between tuberculous lustrations (Figs 6-^ and 6-5) show a 
and osteomyehtic spondyhtis is often diminished width of the seventh and eighth 


impossible 

CONCLUSIONS 

Wagoner and Pendergrass (38), Elhner 
(11), and Freund (13) have published state- 
ments which appear to be confirmed by 
our mvestigations The changes of the 
intervertebral disc can be evaluated only 
as an index of a vertebral lesion Due to 
the close relationship of the vertebra and 
disc, not only tuberculosis, but the great 
majont)'^ of infectious spondyhtides may 
extend mto the disc durmg some stage of 
the disease A primary infection of the 
disc IS possible m yotmger mdividuals with- 
out mvolvement of the vertebral body, 
producmg a marked narrowmg or a com- 
plete obhteration of the mtervertebral 
space on the roentgenogram Schmorl 
demonstrated that hermation of the disc 
may occur m cases of fracture of the 
vertebral body, and that narrowmg of the 
disc may also be present As the fracture 
heals, penosteal callus develops and, be- 



cause of the narrowed disc, the roent- 
genologic differentiation between an old 
trauma and an old infectious arthritis be- 
comes extremely difficult m some cases 
Although m the great majority of m- 
stances the disc is defimtely narrowed on 
the roentgenogram m tuberculous spon- 
dyhtis, cases are known m which the width 


Fig 19 Unusual appearance of an 
osteomyeliUc process of the first lum- 
bar vertebra, shorvmg the destrucUve 
process to be situated on the surfaces 
of the epiphj seal rings facing the ver- 
tebral body The epiphyseal rings 
are elevated The intervertebral 
spaces are of normal vndth The 
normal epiphyseal rmgs above and 
below the mr olved vertebrse are well 
visualized 


of the disc w'as not changed and m one of 


our cases was even wider than normal 
Paravertebral abscesses occur most com- 
monly in tuberculous spondyhtis, but have 
been found also on numerous occasions 
around osteomyelitic processes and m one 
of our cases m the neighborhood of a 
tj^ilioid spine 

Sgahtzer in his publication (31), to ivhich 
there is a \er}^ general reference m the 
world literature, is inclined to suspect 
tuberculosis whenever there is a change 
in tlie ph> siologic curve of some vertebral 
segment He pays too mudi attenbon to 


aorsai vertebrae, mth a narrowmg of the 
disc between them, m a 46-year-old man, 
but the lUustrabons also show typical 
Schmorl s nodes on the lower borders of 
the seventh and eighth dorsal vertebrae 
and a small calafied patch in the nmth 
mterv^ertebral disc This appearance is 
quite charactensbc of cartilage hermabon 
rather than of tuberculosis Despite the 
thoroughness and excellency of this pub- 
hcabon, we feel that Sgahtzer was too 
do^atic m his roentgenologic diagnosis 
ol tuberculous spondyhbs 
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Through the courtesy of Dr Steel and 
Dr Harbin, of Lakeside Hospital, Cleve- 
land, we are able to show the appearance 
of an osteomyelitis of the upper end of the 



Fig 18 Ostcom\clitis of the spine show mg de- 
struction of tlic ncighbonng surfaces of the fifth lum- 
bar and first sacral iTrtcbri;, iiilh a complete disap- 
pearance of the disc and spondjlolistlicsis formation 


sacrum and lower part of tlie fiftli lumbar 
vertebra, in a pathologically proven case 
The lateral view shoiis a slight destruc- 
tion of the lower surface of the fiftJi lumbar 
vertebra and the upper surface of the sa- 
crum The fifth mten'crtebral disc is 
destroyed and, due to a destructive process 
throughout the small jomts between the 
sacrum and fifth lumbar vertebra, a spon- 
dylolisthesis developed (Fig IS) At post- 
mortem examination the lesion was found 
to be surrounded by a large retropentoueal 
abscess, the pus of which contamed strepto- 
cocci as did the culture from the blood 
This case will be reported m detail by Dr 
Harbin 


Figure 19 shows the unusual appearance 
of an osteomj’-ehtic process of the first 
lumbar vertebra, mvohnng the epiphyseal 
rings but not the discs, which was meta- 
static mongm The patient was a 14-year- 
old w^hite female who died as the conse 
quence of an acute vegetative endocar- 
ditis of the mitral leaflets and staphy- 
lococcus septicemia At autopsy a fusi- 
form collection of liquid yellow' pus was 
found m tlie region of the first lumbar 
vertebra, the periosteum over the anterior 
surface of the first vertebra was elevated 
by an extension of the abscess and the 
bone underneath it was shghtly irregular 
and roughened Sections of the bone and 
smears of tlie pus did not reveal the pres- 
ence of tubercle baalh A roentgenogram 
of the specimen showed a slight bone de- 
struction on the anterior surface of the 
first vertebra of the lumbar spme The 
upper and lower epiphyseal rmgs of this 
vertebra were elevated and their surfaces 
facing the \'ertebral body showed a shght 
irregulanty The inten'ertebral disc 
above and below the lesion were well 
mamtamed and sharply defined m this case 
Reviewmg the literature one can find 
that osteomyelitis of the vertebrie is often 
diagnosed as tuberculous spondyhbs 
Kastner (IG) reports a case in which, durmg 
the course of the disease, different roent- 
gen e-xammations show'ed a ty'pical appear- 
ance of tuberculous spondyhtis Only m 
a later stage of the disease was the correct 
diagnosis made, when bony bndges and 
areas of condensation developed LeFort 
and Ingebraus’ (20) case also show'ed the 
roentgenologic appearance of a Pott’s 
disease, but the bactenologic exanunation 
of the blood jnelded Staphylococcus aureus 
Their second case also showed all the roent- 
genologic symptoms as of tuberculous 
spondyhtis Fraenkel’s (12) second and 
third cases showed complete destruction 
of the disc m osteomyehtis mutating tuber- 
culous spondyhtis Borchers (7), m his dis- 
cussion of osteomyehtis of the spme, states 
that roentgenologic diagnosis of this lesion 
during the first two weeks of the disease is 
impossible In later stages the trabeculae 
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In a vertebral lesion, be it due to tuber- 
culosis, pyogenic infection, or localized 
metastatic tumor, the roentgenologic ap- 
pearance IS possibly of greater importance 
than ony otlier single climcal factor, as 
it enables the clmician clearly to nsualize 
the location, extent, and progress of the 
lesion There are certain generalized arth- 
ntic processes hke spondylosis deformans 
(h}’pertrophic arthntis) and spondylarth- 
nbs ankylopoietica (Strumpell-hlanc’s 
disease) in which the roentgenologic ap- 
pearance is clear-cut Pnmarj^ bemgn 
and malignant tumors and generalized 
metastatic tumors of the I'ertcbrie can be 
diagnosed inth great accuracj', as well as 
recent fractures, congemtal anomalies, and 
some of the diseases descnbed recently b)'^ 
Scheuermann and Schmorl, but the dif- 
ferential diagnosis betueen certain old 
vertebral fractures, chronic tuberculous 
spondyhbdes, and chronic infectious spon- 
dyhtides on the one hand, and localized 
metastatic tumor and acute tuberculous 
or mfectious spondyhtides on the otlier 
hand, is often difficult and cannot be made 
with certainty Repeated examinations 
are of great value m the differential diag- 
nosis between a tuberculous and an in- 
fectious spondylitis (for in the latter disease 
new bone formation occurs in relatively 
early stages of the disease), but may fail 
one in the differential diagnosis between 
localized metastatic tumor and acute 
tuberculous spondylitis 
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can, however, usually be dispensed with, 
as the data it furnishes do not differ in 
character from those found in a good single 
fihn” 

Despite such authonty for the value of 
the smgle fihn, there remains, among the 
greater number of radiologists, a firmly 
fixed comuction that stereoscopy is es- 
sential m chest diagnosis This is less 
true m Europe, where smgle or multiple 
flat films are commonly used, but m this 
country, stereoscopic films are made rou- 
tinely m almost every institution m which 
chest work is done, even m places where 
no plate changer is available and the two 
plates cannot possibly be made without 
mtervenmg motion on the part of the pa- 
tient That such films can have no value 
in the accurate production of a three- 
dimensional image seems never to occur to 
those performmg the examination 

In office practice, the situation is entirely 
different from that m mstitutional work, 
or m routme exammation of groups such 
as school children, umversity students, 
tuberculosis contacts, and m msurance 
or mihtary physical exammations For 
instance, the overhead and the cost of the 
tramed opmion of the practismg radi- 
ologist are the major factors m determinmg 
charges, and this is true to such an extent 
that the cost of an extra film m a chest 
examination is scarcely to be considered 
Moreover, smce m office practice the bulk 
of the patients are persons in whom there 
IS some cogent reason to suspect pathology, 
It would be a most shortsighted policy and 
would nsk one’s reputation as a diagnos- 
tician to save one fihn, or even three or 
four, on an examination Grantmg all 
this, however, there is grave doubt m our 
nunds whether the routme use of stereo- 
scopic films is the most advantageous 
W'ay of using an extra fihn m chest diag- 
nosis Certamly, there are many cases 
m wffiich lateral or oblique films, or one 
light film and one dark film, or an antero- 
posterior and a postero-antenor film, or 
lateral decubitus films for fluid, or speaal 
films of the apices, give far more irifor- 
mation than stereoscopic films can possibl}’- 


do Each case must be considered on its 
own merits, and, m case of doubt, a flat 
fihn will give as much information as a 
stereoscopic pair m determinmg the best 
procedure for further exammation 

On what, then, does the value of stereo- 
scopic exammation depend^ We beheve 
all will agree that the foUowmg three 
factors constitute its chief value as con- 
trasted with the flat plate 

1 The ability to recognize at a glance 
three-dunensional relationships 

2 The ability to recognize as arte- 
facts certam shadows which may be seen 
m one fihn and not m the other 

3 The relative change m the position 
of various shadows which permits images 
obscured m one plate to be seen m the 
other 

Of these three factors, the first is the 
onlj’’ one which reqmres the use of the 
stereoscope, smce it goes without saymg 
that no shadow can be discerned m the 
stereoscope which does not appear on at 
least one of the films constitutmg the 
pair It must also be remembered that 
unhss a particular shadow appears on both 
of the plates with sufficient distinctness for 
corresponding points within it to be readily 
identified, any judgment of the depth of the 
shadow can be only a subjective illusion, 
with no vahd basis m the physics or optics 
mvolved 

Thus, the value of the three-dimensional 
image is open to question, and it is a matter 
of daily expenence that even expert radi- 
ologists will differ m judgment as to the 
position of the same shadow on the same 
pair of plates Measmement of the shift 
of correspondmg pomts m the two plates 
relative to other known points, is, m reahty, 
a more rehable, although somewhat more 
cumbersome, method of estimatmg third- 
dimensional relationships However, even 
this method becomes unrehable if the 
shghtest movement is allow^ed to occur 
between the exposure of the two films 
Even a shght respuatory movement be- 
tween exposures can cause lung markings 
to appear antenor to the antenor nbs. 



THE RELATIVE VALUE OF STEREOSCOPIC AND SINGLE FILMS IN THE 
ROUTINE EXAMINATION OF THE CHEST^ 

By FREDERICK B EXNER, M D , BeUingham, Washmgton, mid LEO G RIGLER M D 

Mtnveapohs, Minnesota ’ 

From the Department of Radiology of the University of Minnesota and the Umversity Hospital 

Minneapohs, Minnesota ' 


IjT is becoming mcreasmgly clear that 
11 the only real hope of materially 
dimimshmg the present incidence of 
tuberculosis hes in an earlier diagnosis 
than IS possible b)"^ awaitmg suspicious 
symptoms, or even by a physical exami- 
nation Such a diagnosis can be obtained 
only by systematic roentgen exammation 
of large numbers of apparently healthy 
indmduals 

Certainly, all knonm contacts of every 
active case of tuberculosis should have 
roentgen exammation, but this is not 
sufficient, as many patients spread the 
infection for months or years before their 
condition is diagnosed Extensive sur- 
veys of large groups by the roentgen 
method are becoramg, therefore, more and 
more frequent Such surveys have al- 
most invanably detected enough unsus- 
pected cases to more than justify the ex- 
pense involved Nevertheless, they are 
expensive, and m many cases impossible 
on that account alone In such a survey, 
the cost of films and chemicals is a major 
item, so, if a single film can be substituted 
for the stereoscopic pair, the cost can be 
reduced materially This may permit such 
surv^eys to be made in many groups in 
which it would be otherwise impossible 
As a matter of fact, many of the tuber- 
culosis surx'eys which have been made, 
notably those by Chadwick and Zocks 
(1), and by the University of Minnesota 
Health Semce, were done with the smgle 
film Some criticism has been directed 
at these on this account 

There is a wide difference of opmion 
among roentgenologists regarding the neces- 
sity of stereoscopic films for chest exami- 
nation The stereoscopic method for chest 

> Presented before the Minnesota Radioiogicai 
Society, Feb 13, 1932 


exammation is said to have been originated 
by Wenckebach A demonstration by 
Lenhardt and Kiesslmg, at the first Roent- 
gen Congress m 1905, attracted wide at- 
tention It was not, however, untd later 
that much precise knowledge of pul- 
monary shadows m terms of pathology be- 
gan to accumulate The x-ray generators 
available durmg this period were not 
suffiaently powerful to produce plates 
possessmg fine detail, consequently, the 
stereoscopic method was of great assistance 
m recognizmg and evaluatmg any changes 
present Gradually, the stereoscope came 
to be considered mdispensable Dunham 
(2), m 191S, said, “The smgle plate adds 
practically nothmg to the fluoroscope,” 
and agam, "The stereoroentgenogram is 
essential to the complete roentgen ex- 
amination of the chest ” However, as 
technic and apparatus have nnproi'ed, 
and the flat plate has shown greater and 
greater detail, these ideas have become of 
doubtful x^ahdity, and many excellent 
radiologists disagree or agree only with 
reserv^ations 

ForsseU (3) was of the opmion that a 
good smgle film, carefully studied, pro- 
vided as much information as a stereo- 
scopic set Holmes and Ruggles (4) say, 
“It is not necessary to take stereoscopic 
films as a routme procedure, but, m selected 
cases, they may be of considerable value ” 
Sante (5) says, “^\^ule stereoscopic exami- 
nabon is espeaally helpful m cases re- 
qiiinng cTibcal exanunabon of the fine 
lung structure, it is not, m our opimon, 
essenbal m all cases One can acquire 
great skdl m the mterpretabon of flat 
filmc; of the chest ” Wessler and Jaches 
(6) considered a good flat film superior to 
a mediocre stereoscopic set, while the 
U S Army Manual (7) says, “Stereoscopy 
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TABLE I 



Smgle Film Exammation 

Considered 

pathologic 

Considered 

doubtful 

Considered 

normal 

Total 

Combined 

exammation 

Pathologic 


9 

0 


Normal 


32 

86 



Total 

373 

41 

86 



methods was taken as the cntenon of 
correctness m the exammation 
Because the proportion of inapient to 
moderately or far advanced cases in this 
material is probably smaller than m the 
usual large tuberculosis survey, an attempt 
was made to offset this factor m the fol- 
lowmg manner For each film or stereo- 
scopic pair a detailed description of the 
pathology was recorded, covenng the 
nature of the lesion or lesions and their 
extent Each area of pathology was then 
considered separately m such a manner that, 
if any one area was recorded as normal 
when pathologic, or pathologic when normal, 
it was considered that that film was m- 
correctly diagnosed, regardless of how 
many other areas on the same film had been 
correctly recorded The results of the 
study are hsted m Table I 
It will be noted that m no case was a 
pabent diagnosed as normal on the basis 
of the smgle film who later was found to 
show pathology on the combmed exami- 
nation Thirteen cases thought to be 
abnormal on the smgle film proved to be 
normal on the combmed exammation, 
while 41 cases were considered doubtful 
on the smgle-film exa min ation 
In attemptmg to evaluate the signifi- 
cance of this figure, we consulted Dr A E 
Treloar, Assistant Professor of Biometry 
at the Umversity of hlinnesota By as- 
sunung that the bivariate distribution 
conforms reasonably with the normal sur- 
face, it is possible to calculate the correla- 
tion coeffiaent, r, by the tetrachonc 
method This turns out to be 0 98, a 
very high correlation, both when the doubt- 
ful cases are grouped with the normals, 
and when they are dimded between patho- 
logic and normal m the ratio of total 


pathologic (369), to total normal (131) If 
the doubtful cases are grouped with the 
pathologic cases, the correlation is still 
higher Acceptmg 0 98 as the correct 
coefficient, the “expected frequency” m 
this cell of the table turns out to be 1 6 
per 500 cases rather than 0, the observed 
value This is m reasonable accord with 
the observed value Moreover, when r 
IS calculated by the “equivalent proba- 
bihty method,” which is mdependent of 
normahty of distribution, it appears that 
r is greater than 0 95, the highest correla- 
tion to which the method is smted This 
would suggest that the assumption of 
distributional normahty is justified 

Acceptmg, therefore, 1 6 as the expected 
number of lesions which will be overlooked 
by the smgle-fihn exammation of 500 cases, 
it appears that the error m this respect 
will amount to 0 3 per cent of the total, 
or to 0 4 per cent of the pathologic cases 
As the proportion of pathologic cases is 
far higher m this matenal than m the 
usual tuberculosis survey, the latter figure, 
0 4 per cent of the pathologic: cases, seems a 
more appropriate basis of calculation 
From this, it is reasonably clear that the 
number of tuberculous patients missed by 
flat-fihn exammation will be msigmficant, 
but it remams to be demonstrated that 
enough re-exammations iviU not be required 
to offset the savmg effected by their use 
This IS impossible to determme without 
knowing how many early cases wffl be 
found m the particular sun^ey under con- 
sideration We do not behex>-e that any 
patient should be diagnosed as tuberculous 
on the basis of a smgle film unless the path- 
ology IS so obvious as to be unrmstakable 
Smce, however, the purpose of the exami- 
nation IS to locate these particular cases 
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and the authors have seen tuberculous 
cavities which appeared to occupy the 
same position In many cases, the dis- 
tortion IS so obvious that it is readily 
discounted but more often it is not Even 
the absence of respiratory movement does 
not msure a true stereoscopic effect because, 
as has been shoivn, even m plates exposed 
for one-twentieth of a second there is 
often motion due to the heart, and, while 
probabl}’- not a very senous factor, it does 
cause distortion m the parts adjacent to 
the heart 

It follows, therefore, except m unusual 
cases, that no information is made ai'ail- 
able by the use of the stereoscope which 
may not also be obtamed b}’- the com- 
parison of the same two plates side by side 
m the vieivmg box Tins method has 
been employed to a large extent by one 
of us for many )'-ears This agam raises 
the mteresting question of whether it 
would not be better, as a routme procedure, 
to substitute for tlie usual stereoscopic 
pair one made in the same way but mth 
different exposures — a method which was 
long ago suggested but has never been 
widely adopted (S) These could be read 
side by side m the vnemng box The 
shift would provide the second and thud 
advantages of stereoscopic films, as listed 
above, and it is well known that certam 
types of lesion show up best m a thm and 
others m a dense film This problem is, 
however, outside the scope of the present 
discussion 

Warmg (9), m 1924, took considerable 
pains to demonstrate that, in the adult, 
48 4 per cent of the lung-fields are cov'-ered 
by one nb shadow^ and 20 77 per cent by 
two nb shadow^s, on the assumption that 
an early lesion which can be distmguished 
through the nb shadow will be burned 
up if m a free area, while one nsible in a 
free area will be obscured by an ov^erlymg 
nb Expenence has shown that this 
assumption is not valid unless the con- 
trast gradient of the film is too steep as the 
result of too high voltage In a good 
film, even a minimal lesion will rarely be 
completely obsciued by nb shadows, and 


then only m the rare case m which no part 
of the lesion overlaps the free areas or 
areas covered by smgle nb shadows 

It has been our impression for some tune 
that the techmeal factors have been suf- 
ficiently perfected that rarely, if ever, will 
any lesion be completely obscured on any 
good smgle film Should this impression 
prove correct, it would follow that little 
or no pathology would be missed on the 
smgle fihn, and that any mistakes which 
did occur would be, rather, m the nature 
of interpretation of the presence of lesions 
that did not exist In such a case, the 
real value of the stereoscope would he m 
helpmg to ev’^aluate shadows of question- 
able significance observed on a previous 
smgle-fihn exammation Included among 
these will be such artefacts as may simu- 
late abnormal shadows 

In the routme exammabon of large 
groups of persons, a real savmg could, 
therefore, be effected mth no loss m 
effiaency if the followmg pomts could be 
definitely estabhshed 

(1) That no pathology will be over- 
looked which would have been picked up 
on stereoscopic exammation, 

(2) That the total number of cases 
requinng re-exammabon to evaluate 
doubtful shadows, will not be large enough 
to offset the savungs on the ongmal exami- 
nabon 

As a test of the above pomts, we deter- 
mmed to compare the diagnosis of stereo- 
scopic films with the diagnosis of a smgle 
film taken from the same pair Five 
hundred such pairs were taken from our 
files m consecubve groups of from fifty 
to one hundred, and one fihn from each 
pair was selected at random from which 
to record a careful and detailed diagnosis 
Later, each pair was exammed with the 
steieoscope and a second diagnosis was 
recorded Then, the two mdependent 
diagnoses were compared with each other 
and the discrepanaes were checked with 
a third exammafaon of the films, both as 
stereoscoped and as two flat plates The 
third combined exammabon by the two 
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D iaphragmatic herma as a 

climcal entity has of recent years 
become so common a finding that 
it would be superfluous to report a smgle 
case unless there were somethmg unusual 
m regard to anatomy, diagnosis, or treat- 
ment 

Diaphragmatic hennas are divided by 
most observers mto two mam types 
traumabc and non-traumatic The non- 
traiunabc type is practically always con- 
gemtal These two types are cross-di- 
vided mto so-caUed “true hernias,” or 
those m which there is a hennal sac, and 
those without a sac, so-called “false 
hernias ” Either type may be congemtal 
or acquired While we have said that 
non-traumatic hennas are nearly always 
congemtal, we mean that, as in the case 
of other herniations from the abdonunal 
cavity, there is a muscular weakness or 
deficiency which predisposes to the de- 
velopment of hennas later m hfe, if it 
IS not aheady parbally present at birth 
If the herniation is present at birth, 
it is due to embryologic deficiency, usually 
Without an enclosmg sac The most com- 
mon sites of such herniations are (1) 
through the esophageal openmg , (2) 
through the foramen of Bachdoleck (hia- 
tuspleuro pentonahs) , (3) through the 

dome of the diaphragm, (4) through the 
foramen Morgagni, (5) through the con- 
gemtal absence of the left half of the dia- 
phragm Hernias which are non-trau- 
matic and acquired followmg birth, but 
which may be included m the congemtal 
group because of tlie congemtal pre- 
disposition, take place usually at the same 
sites If acquired after birth, the herma 
as a rule has an enclosmg sac Traumatic 
types as a rule anse as a result of a crushmg 
mjury or puncture wound and usually 
herniate either through the esophageal 


opening or the posterior portion of the 
left side of the diaphragm If along the 
esophagus, there is usually a sac, and if 
through the leaf of the diaphragm there 
IS usually no sac Of course, if there is 
direct injury to the diaphragm itself, the 
henna may occur at any pomt AU of 
this information m regard to herniations 
of the diaphragm is already well estab- 
hshed Most of them, whether traumatic 
or non-traumatic, whether congemtal or 
acquired, occur on the left side of the dia- 
phragm m subjects who are cardiosmistra, 
since close apposition of the hver to the 
diaphragm usually prevents hermations 
on the nght side Greenwald and Sterner 
(15) state that the proportion is about 
77 per cent on the left side and 20 per cent 
on the nght, with about 2 5 per cent occur- 
nng on both sides 

We have looked through the literature 
of recent years and are unable to find a 
case correspondmg to the one about to 
be discussed In this case, hermation 
took place on the nght side of the dia- 
phragm postenorly, behmd the outer 
crus through the mesial lumbocostal arch, 
it was the distal end of the stomach, 
pylonc valve, and some six mches of the 
duodenum which were herniated The 
fundus of the stomach and cardiac orifice 
remamed m the abdomen underneath the 
left dome of the diaphragm There was 
a well-defined nng in the diaphragm about 
the herniated organ, and the viscera that 
were hermated were covered by a sac, 
mdicatmg that this hermation took place 
after buth (Fig 1) 

Case History — ^The patient was a colored 
girl, 1 ( years of age, who entered the 
hospital on Fnday evenmg with a diagnosis 
of ptomaine poisomng followmg the eatmg 
of sandwiches on the precedmg Tuesday 
She appeared emaaated and exhibited 
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for purposes of further study, it seems per- 
missible to dismiss all such re-examma- 
tions from consideration imless they fail 
to substantiate the ongmal diagnosis In 
our matenal there ivere 13 such cases, 
which, with the 41 cases showing doubt- 
ful areas, makes a total of 54 m which re- 
exammation would have been required on 
this basis Of the 41 doubtful cases, there 
were 11 which, m addition to the doubtful 
area, contained other areas of obvious 
pathology These would not have been 
re-e\ammed m the ordmar)^ course of 
events Including the entire 54, however, 
there would be left only 11 per cent re- 
quirmg re-exammation This is, at best, 
only an indication of what ma}’’ be expected, 
and it must be determmed m each mdi- 
\udual survey whether or not the number 
of re-exammations is likely to offset or 
more than offset the sa\Tng In many 
sun'^eys, the percentage of entirely normal 
cases may be as high as 95 per cent 
In a study of this t}T3e it is impossible 
to eliminate the personal equation, and 
certam vanations must be expected ac- 
cordmg to the ability of the iniindual to 
mterpret more correctly ivith or without 
the stereoscope Either t}Te of mter- 
pretation mil be reliable only m the hands 
of a framed roentgenologist, and we can- 
not emphasize strongly enough that there 
is no magic about the stereoscope it mil 
not permit an}" save an expenenced roent- 
genologist to make dependable diagnoses 
m other than the most obnous lung con- 


ditions In fact, the stereoscopic method 
probably requires more, rather than less, 
skill m mterpretation to avoid error 

CONCLUSIONS 

1 Rarely will a single chest film of 
good quahty, and carefully studied by a 
framed roentgenologist, fail to show any 
lesion which would ha v"e been demonstrated 
by a stereoscopic pair 

2 The expected value for such failtu-e, 
as shown by this study of 500 cases, is 
0 4 per cent of the pathologic cases 

3 In routine tuberculosis surveys a 
considerable savmg can be effected with- 
out significant loss of efficiency by the use 
of the smgle film, unless the particular 
matenal mvolved requires enough re- 
exammabons to offset the savmgs 

4 In office pracbce, on the other hand, 
some t}"pe of multiple-film exammabon is 
much to be preferred 
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of the stomach was herniated through the 
nght side of the diaphragm mto the chest, 
takmg with it six mches of the duodenum 
(Figs 4 and 5) 

The cause of the patient’s suffermg was 
now quite apparent She had a high small 
mtestmal obstruction due to mcarceration 
of the duodenum where it passed through 
the hiatus m the diaphragm As above 
mentioned, the abdomen was scaphoid, 
the mtestines were practically devoid 
of gas Smce the patient had been more 
or less obstructed for some five days, an 
emergency operation was resorted to, 
performed by Dr O K Parry 

Operation — A high right rectus mcision 
was made The left lobe of the hver was 
lifted and the abdommal side of the herma 
exammed Traction on the stomach or 
duodenum was of no avail, so the rmg 
was mcised m the posterior lateral duec- 
tion Traction agam faihng to reduce 
the herma, a hand was inserted mto the 
hermal sac, adhesions of the stomach re- 
leased, and the stomach and duodenum 
drawn down mto the abdomen Inter- 
rupted sutures then repaued the mcision 
m the diaphragm and closed the aperture 
The stomach and duodenum showed sub- 
serous hemorrhagic changes at the site of 
constnction and considerable inflamma- 
tion of the portion which had been m- 
carcerated and partially strangulated 
The distal half of the stomach and proxi- 
mal SIX mches of the duodenum were con- 
tamed m a large sac occupymg the lower 
mner portion of the right pleural cavity 
and passing under the medial lumbocostal 
arch on the right side The stomach was 
attached to the top and diaphragmatic 
surface of the sac by many fine adhesions 
The opening m the diaphragm was about 
one inch m diameter A portion of the 
duodenum and stomach m the thorax 
■'vere considerably distended with gas and 
liquid 

Although the patient was given all the 
usual post-operative treatment indicated 
in an emergency of this kind, she was in no 
physical condition after five days of m- 
testmal obstruction to wnthstand the post- 



Fig 2 Patient in upnght position 


operative shock, and died some five hours 
after the operation 

Autopsy Report — The body is that of 
a 17-year-old, slender, colored female, 
under-nounshed Skm and tissues very 
dry Operative wound m the upper nght 
quadrant 

On opemng the chest a ghstenmg white 
sphere about sue mches m diameter was 
seen to occupy the mner lower porbon 
of the nght plemal cavity, it collapsed 
when the hermated opemng was released 
from the abdommal side t\Tien this 
hermal sac was peeled from the lung to 
which it was adherent, one could not 
determine grossly where the pentoneum 
and pleura separated, the sac itself ap- 
parently compnsmg the sole covenng of 
the lung over the area to which it adhered 

On opemng the abdomen the tissues 
were found to be very dry The stomach 
in its distal portion and the proximal 
six inches of the duodenum shoived sub- 
serous hemorrhage, most marked at the 
pomt of constnebon, and the blood vessels 
in this portion which had been incarcerated 
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penuaous vomitmg Pnor to the onset 
of this attack the history was entirely 
negative for any gastro-mtestinal com- 
plaints 

Phys'wal ExamtnaUon — Patient was 
a slender, apparently under-nounshed 


than the diaphragmatic level (Figs 2 and 
3) The diaphragm itself could be seen 
some two mches lower The lung-fields 
about the dome-hke viscus were perfectly 
normal as were the chest findings on the 
left side For this reason a tentative 
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colored girl with a scaphoid abdomen, 
runnmg no temperature Percussion and 
auscultation sounds in the left chest were 
normal In the nght chest there was 
resonance antenorly and supenorly, and 
dullness verging on flatness postenorly 
Auscultation revealed free fluid m the 
chest Splashing could be heard on both 
sides but most marked on the nght 
Chmcal Diagnosis — Hydropneumotho- 
rax of the nght chest, -with a question 
of possible diaphragmatic hemia The 
patient was referred to the x-ray depart- 
ment for radiographs of the chest because 
of the suspected hydropneumothorax 
X-ray ExaininaUoii — Radiographs were 
taken of the chest postero-antenorly and 
laterally recumbent At this examma- 
tion a well-rounded, dome-hke viscus was 
seen m the nuddle third of the nght chest, 
■with air beneath and a fluid level higher 


diagnosis of herniation of the stomach 
through the diaphragm was made This 
examination was followed by a second one 
m which the patient was exammed fluoro- 
scopically wliile sirallowmg a banum meal 
This meal passed straight down the 
esophagus and did not enter the viscus m 
the nght chest but entered the abdomen 
through the normal openmg m the dia- 
phragm, the esophagus apparently leadmg 
to the bottom of the stomach mstead of 
the usual cardiac orifice The stomach 
fundus underneath the left diaphragm 
filled with the banum from the bottom 
up, elevating a column of supernatant 
fluid which the patient qmckly vomited 
She was then placed m the supme position 
and about half of the banum passed from 
the left side of the upper abdomen mto 
the viscus m the nght chest, thus estab- 
hshmg the diagnosis The pylonc half 
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Even though we are repeating what 
others have said many times, we vnsh to 
emphasize, because of its importance, the 
necessity of considermg the possibihty 
of diaphragmatic henna m every case 
m which there is a history of abdommal 
discomfort or pam, and m which the 
physical exammation reveals signs m the 
lower part of the chest Also, m all 
cases of suspected small mtestmal obstruc- 
bon the possibility of this type of hernia- 
tion should be considered In both tj^pes 
of cases, x-ray exammation of the chest 
and gastro-mtestinal tract seems to be 
clearly indicated A word of caution 
perhaps should be given in regard to the 
x-ray diagnosis of this lesion In cases 
m which hermation is gross, as was the 
fact m this particular case, the diagnosis 
IS much easier than when the hermation 
is small In such an instance, hermation 
may be entirely absent with the patient 
upnght or the hermated portion may be 
obscured by overlymg viscera, and unless 
the patient is exammed m all possible 
positions the hermated viscus may not 
fill with the opaque medium Further- 
more, as Carman, Fmeman, Moore, and 
Kir khn have pomted out, partial herma 
of the stomach, such as was present m 
this case, when filled with gas and fluid, 
may closely mutate a hydropneumo- 
thorax or an ecchinococcus cyst, or even 
gas-filled loops of bowel may resemble 
bronchiectasis, lung abscess, or pluensy 
It should be noted m this case that the 
pr elimin ary clmical diagnosis was one of 
hydropneumothorax 

Recently, Dr Max Weitzen, in an article 
entitled “Diaphragmatic Herma with 
Severe Anenua,’’ has pomted out that 
obscure cases of secondary anenua may 
result m patients with diaphragmatic 
herma due to petechial hemorrhages ans- 
mg m the mucosa of the stomach as a 
result of partial strangulation It will 
be noted m the report of tins case that 
the condition of the gastric mucosa ivas 
such as to indicate that petechial hemor- 
rhages might have occurred had the patient 

lived 



Fig 4 Patient m upnght lateral position 


RESUME 

A case of non-traumatic true diaphrag- 
matic hermation of the pylonc half of the 
stomach into the right thoracic canty is 
reported The patient was a young female 
(the majority of cases occur m males), 
ivithout previous history of gastro-mtes- 
tmal disturbance Sickness and death 
were caused by strangulation of the duo- 
denum, which passed into the chest with 
the hermated stomach 

The importance of early recognition of 
hermation of the diaphragm is pointed 
out, since many of these cases develop 
strangulation The ranty of this tjqie 
of herniation is emphasized. 
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were markedly distended and the sur- 
rounding’ tissues were of a dusky reddish 
hue The entire stomach showed dis- 
tention and vascular congestion The 
left lobe of the liver was very dark in color 


through the narrow diaphragmatic open- 
ing At operation, the stomach was found 
to be considerably distended and mjected, 
but the seventy of her symptoms was 
due to the high intestinal obstruction 



Fig 3 Patient m lateral rcctimbcnt position 


and showed small areas of subpentoneal 
hemorrhage The henual aperture had 
been tightly closed by sutures, the release 
of which allowed the sac m the thorax 
to collapse The rest of the organs of the 
abdomen were apparently normal, al- 
though the entire small intestines were 
collapsed and empty 

The operative findings and autopsy 
report both confirm the pre-operativc x-ray 
diagnosis in this case We have here an 
unusual type of non-traumatic true hernia 
which may or may not have been con- 
genital According to Richards (25), the 
type with sacculation may or may not be 
congenital, while according to Harrington 
(1, S) the congenital type is usually ivith- 
out a sac, and the type acquired after 
birth has a sac The patient gave no 
history of gastro-mtesbnal disturbance 
prior to the acute onset of what was 
thought to be ptomaine poisoning Un- 
doubtedly she did have some acute gastnc 
disturbance which caused a distention of 
the stomach and consequent strangulation 


None of the banum given at the mitial 
exammation passed through the herniated 
loop of duodenum The patient was re- 
exammed just before operation — approxi- 
mately one and a half hours after the 
diagnosis was estabhshed — and up to 
this time no banum was found m the 
intestines below the diaphragm Right- 
sided hermations, except for the so-called 
thoracic stomach of LeWald, are rare, 
and these, of course, are quite rare them- 
selves In these cases the esophagus is 
short and the stomach has never been 
entirely intra-abdominal We have been 
unable to locate any case m which the 
pylonc end of the stomach, together with 
a small portion of the small mtestme only, 
was hermated m the nght side ■with the 
fundus r emainin g m ’the left abdomen, 
although we have noted a case, reported 
by Bndges and Fawcett (23), m which 
the pre-pylonc end of the stomach was 
hermated mto the left side "with the 
fundus remaimng m the abdommal 
cavity 
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LAY RADIOLOGY MEDICAL AND 
INDUSTRIAL 

Medical radiologists all know the necessity 
for a thorough medical traming as a background 
for the practice of diagnostic as well as thera- 
peutic roentgenology It is to be hoped that 
the whole of the medical profession "will come 
to hold fast to this pnnaple At present we 
see, however, a minority of doctors who are not 
so convinced, but who send patients for rachog- 
raphy to non-medical techmaans A great 
deal has been written and spoken to advance 
the twin ideals (1) that physiaans should 
refer then patients for roentgen chagnosis only 
to medical radiologists, and, (2) that medical 
rachologists should deserve this by being, as 
much as possible, well trained and broad- 
thinkmg physicians and not merely narrow 
techmcal speaahsts 

The industnal arts are now seen to be using 
x-rays and radium more and more in inspection 
of welds, and the gross and fine structure of ma- 
tenals and finished products It would seem 
an obvious parallel to the medical ideal of the 
first paragraph, that such mspection service 
can be best given by a broadly trained engmeer 
speaahzmg in radiology To do intelhgent 
radiography of materials one might need as 
deep an msight mto then structure and use as 
one needs of anatomy and physiology to do 
mteUigent rachography of man 

It would appear, therefore, that a physician 
radiologist who, because he has an \-ray ma- 
cdnne undertakes to do mdustnal roentgen 
mspection, is m somewhat the same posibon as 
a lay rachographer makmg roentgenograms of 
human patients 

The conclusion is that patients should be 
referred only to a physiaan, and matenals only 
to an engineer By adhering to this pnnaple 
in the mdustnal case where it means less work 
for themselves, physician radiologists may 
make clearer to themselves and others their 
honesty in promulgating the principle in its 
apphcation to patients, where it ofawously 
works in the direction of their own self-in- 
terest 

RoncRT R Neuell, MD 


"I SERVE" 

The closmg of another year, and the begin- 
ning of a new one would make us all reflect 
more, were it not that possibly the sum total of 
our efforts to date seem rather futde and lacking 
direction We are afraid of stnlong a balance 
for the year, and facing the results 

The years creep by m childhood, but to-day 
they alarm us by their pace Our days are 
passmg with hurrymg feet and we ask, m de- 
spau, “To what end?” Why aU this frantic 
struggle and effort? The essence of our bemg 
convinces us that there is something deeply 
worth while m hvmg, but the facts of our expen- 
ence somehow tend to make us disappomted 

Possibly, like Bame, we started out to re- 
make the world, but now, we just pray that 
the world wiU kindly leave us m peace When 
we left our Alma Mater with diplomas of dis- 
tmction, did we then feel that life owed it to 
us to bnng further distinction and rewards? 
There may be something fundamentally weak 
m our approach to the aty of our choice In 
these days when values long accepted are bemg 
discarded, and the whole world seems upside 
down. It might be worth our while to re-e\am- 
me our own foundations, and know whereby 
we hve 

I see m my nnnd’s eye the old royal motto 
“Ich Dien” — "I Serve ” It comes as a chal- 
lenge to us all Surely there is somethmg more 
than merely castmg ourselves upon the sea of 
time and allowmg life to dnft without direction 
Man, so richly gifted, so long adommg, cannot 
escape the fine endoivment of his days This 
very motto answers his crying need To 
thrast it aside, as betraying sentimentahsm 
and to be caught up m the pursuit of some by- 
product of his talent, is to find ultimately noth- 
mg but dust and ashes 

The hfe of the crossing sweeper is more to 
be envied than that of the man, however nchly 
gifted, who merely accumulates his dues, and 
building a waU around his dwelling, shuts off 

pathetic he becomes who 
]udg<^ his success by his bank account and 

buu “ '“I' from 
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details are desired, our readers may mquire 
of Robert H Lafferty, M D , Charlotte Sana- 
tonum, Charlotte, N C 


BOOK REVIEWS 

Manuel de Radiodiagnostic Clinique 
(Manual of Climcal X-ray Diagnosis) 
By R Ledoux-Lebard, Chargd de Cours de 
Radiologie Chmque ^ la Faculty de Mddecme 
de Pans, Radiologiste des Hdpitaux Vol 
I, pp 604, with 605 illustrations, Vol II, 
pp 471, with 538 illustrations Pans 
Masson et Cie, 1933 Pnce 250 francs, 
in cloth 

This work is intended to meet the need for a 
complete and up-to-date text on x-ray diagnosis 
m the French language for the use of students 
and pracbhoners It is based on the lectures 
given by M Ledoux-Lebard as Professor of 
Chmcal Radiology, and on research con- 
ducted by him and his students and colleagues 
No work on \-ray therapy is mcluded 
The book is in two volumes which consist 
of eight parts, each one, except the first, bemg 
devoted to an anatormcal system A bibliog- 
raphy has been appended to each part and 
this arrangement is most convenient The 
first section deals with the general pnnaples 
of radiography, but no discussion of the 
physics of the x-ray is given, since the author 
feels that this phase has been sufificiently well 
covered m other texts There is a clear presen- 
tation of the pnnaples underlymg the locali- 
zation of foreign bodies, which is amplified by 
many good diagrams 

The second secbon is concerned with bones, 
joints, and muscles The usual descnpbons 
of the normal appearance and congenital 
anomalies are given The discussion of bone 
tumors IS good, but not very extensive The 
other subjects in this section are treated 
adequately 

The third secbon, deahng with the head and 
central nervous system, well covers its subject 
The descriptions of the cramum, face, jaws, 
and teeth are somewhat above tlie average, 
while tlie work on encephalography and 
myelography is desenbed parbcularly well 
The fourth part takes up the arculatorj' 
apparatus X-ray cxaminabons of tlie heart 
and great vessels in tlie normal and the patho- 
logic states are veil co\cred and represent one 
of tlie best seebons of tlie book Artenographj 
and phlebographj , vliicli arc more recent 


addibons to methods of x-ray exarmnabon, 
are discussed more fully than is found m the 
average text, and constitute an outstandmg 
feature of this volume Good visualization 
of aneurysms is obtained by injectmg the 
abdormnal aorta with opaque matenal There 
IS an excellent plate showing the lack of circu- 
labon in one kidney due to fibrosis produced 
by tuberculosis, and normal circulabon in the 
opposite kidney brought out by this same 
method There is also an excellent demon- 
strabon of the inaeased vasculanty m the 
region of a sarcoma of the upper part of the 
radius, followed by the deaease m vasculanty 
after x-radiabon These most imusual plates 
show remarkably well the informabon that can 
be obtained by this exarmnabon This 
method has not been generally adopted in 
this country, due perhaps to its attendant 
nsks 

The fifth secbon of the book, deahng with 
the respiratory system, is a good dissertabon 
on the normal and its vanabons The part 
on acute infecbons is well done, as is the part 
on the chrome non-tuberculous respirator)’- 
diseases Lipiodol study of the bronchial 
tree is parbcularly good Tbe great mterest 
in this subject is enbrely natural, since hpiodol 
was first prepared and used by the French 
Pulmonary tuberculosis is adequately and 
completely discussed The other subjects in 
this secbon are also competently presented 

Volume II maintains the high standard of 
the first volume The sixth secbon is devoted 
to an extensive discussion of the x-ray diag- 
nosis of the normal and pathologic appearance 
of the gastro-intesbnal tract and its append- 
ages The entire subject is well covered as to 
text and the illustrations are parbcularly 
good Every condibon that one might meet 
m practice is thoroughly and competently 
treated The chapter on duodenal ulcer is one 
of the outstandmg parts of this enbre section 

The seventh secbon dealing with the unnary 
tract describes adequately the x-ray diagnosis 
of both normal and pathologic states Whde 
It is rather bnef, nothing important has been 
omitted 

The last part of this volume concerns the 
genital system and the appheabon of diag- 
^sbe x-my methods to obstetnes and gjml 
colop There is a complete dissertabon on 
urethrography vhich is amplified b) good 
Illustrations Lipiodol is the opaque medS 

«”S 
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The progress of the race has ever been 
achieved by men who were willing to give 
everything they had to an ideal A fuUy 
equipped individual, realizing his inmost gifts, 
makes them of value only m the measure that 
he is iviUing to lay them on the altar, and 
sen^e his fellow-man 

There is a fine sense of the richness of our 
high calling when we acknowledge this prin- 
ciple of "I Serve” It challenges our very 
foundations, it tells us that life is not to be 
measured, or belittled, m emphasizing our ma- 
hogany and silver There could he no real 
meaning to such effort and accumulation 
Better never to have lived than to have become 
a mere bm, swallowing up the gams of office and 
practice 

"I Serve” gives meaning to our dailv' work 
There is nothing but sentimentahsm m a pnn- 
aple to which we giv e only hp servuce, and to 
which we dev'ote onl}" our leisure moments 
Observ’e the tide of life ebbing within some 
vntal spint How eagerly he clings to just 
the pnvileges of another day' The only en- 
dowment he holds sacred is tlic gift of once 
again putting his feet firmly upon the ground, 
and answenng the call 

There is no sense m mere gam as an end m 
itself Wliat can more property or leisure give 
us? The game is too strenuous unless, behind 
it, we feel the impulse for a deeper senousness, 
founded upon dedication to serv ice The real 
worth of life is our personal contribution To 
have reached out and touched our fellow-raan, 
to liav'C serv’ed him, never to hav'e failed him, 
are distinction and tlmll enough for any man 
"I Serve” will give direction and meamng 
to 1934 

W Herbert McGuftin, M D 


COMMUNICATIONS 

TEXAS RADIOLOGICAL SOCIETY 

Those who attended the successful meetmgof 
the Te\as Radiological Society on Jan S, at 
Waco, participated m the following program 

Diaphragmatic Study, with Particular Ref- 
erence to Infection Beneath It J B John- 
son, M D , Galveston 

Duodenal Div^erticula R R hIcHENRV, 
M D , Houston 


The Use of the X-ray m Obstetne and Gyne- 
cologic Examinations Davis Spangler 
M D , Dallas ’ 

Roentgen Diagnosis of Some Condibons m 
the Lumbar and Sacral Regions W G 
McDeed, M D , Houston 
Requirements for Quahfication as an Expert 
Radiologic Witness G E Henschen, M D , 
Sherman 

Surpnses Encountered in Routme Radiologic 
Practice Dalton Richardson, M D , Austm 
Radiologic Management of the Malignant 
Breast R H Millvvee, M D , Dallas 
Further Observations m the Roentgen Treat- 
ment of Utenne Fibromyomas C P Harris, 
M D , Houston 

Benign Utenne Hemorrhage C L Martin, 
M D , Dallas 

An Ev^aluation of Cholecystography from 
500 Cholecystectomies R G Giles, M D , 
Temple 

Address Radiologic Practice and Responsi- 
bihty Edward H Skinner, MD, Kansas 
Citj-, Mo 


AMERICAN REGISTRY OF RADIO- 
LOGICAL TECHNICIANS 

The Board wishes to announce that, begin- 
ning January 1, 1934, Mr Alfred B Greene 
has been appointed Executive Secretaiy of the 
Board Mr Greene is also Executive Secretary- 
Treasurer of the Amencan Society of Radiog- 
raphers His address is Glen Lake Sana- 
tonum. Oak Terrace, Minnesota 


IN MEMORLAM 

The sad news was received, just before going 
to press, of the passmg on Nov 30, 1933, of 
L D Crutehfield, MD, of San Antomo, 
Texas, a member of this Society His fnends 
and associates will rmss him and the Society 
will be the poorer for the loss of his contribu- 
tions to Radiology 


CAUTION 

1 1 has been called to our attention that a cer- 
tain commercial company which has been offer- 
ing payment for old Sims has failed to cany 
out its agreements with radiologists If further 
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RADIOLOGY 


The author’s use of hpiodol m gj'necological 
examinations is apparently more extensive 
than m most places in this country, and shows 
some stnkingly good results There are ex- 
cellent illustrations of all the important 
normal and pathologic conditions, as well as a 
satisfactory’^ discussion concerning them The 
work on obstetrics is bnef but covers all of the 
usual conditions fairly well 
In conclusion, there are a few points which 
should be emphasized The text all the way 
through IS written m a simple, easily readable 
style The illustrations are of a lugh order 
and are probably the most valuable feature of 
the entire w’ork The author employs all of the 
newest methods and is thoroughly conversant 
with the most recent dec elopments in roentgen 
diagnosis This work as a whole is a \ aluable 
addition to \-ray literature and fulfills the 
author’s purpose m cvntmg it A complete 
mastery' of the contents should give one a 
good grasp of the theory' of x-ray diagnosis 

The 1933 Year Book of Radiology Diag- 
nosis (Edited by Charles A Waters, 
M D , Associate m Roentgenology', Johns 
Hopkins Umcersity) , Therapeutics (Edited 
by Ira I Kaplan, B Sc , IM D , Director, 
Division of Cancer, Department of Hospitals, 
City of New York) Cloth, SOI pages and 
7S0 illustrations Published by Year Book 
Publishers, Inc , 1933 Price, $7 00 


The science of radiology has become so 
mvoh’ed with the other specialties of medicme 
that it IS almost impossible for even the most 
ambitious student to keep abreast with the 
current hterature pertaming to iL The 1932 
Year Book was hailed as a needed addition to 
the radiologic hterature, but m the present 
volume the authors have far outstnpped then 
previous efforts The significant data com- 
piled from CSS important contnbutions of the 
past year are presented, together with 780 
illustrations The number of foreign journals 
reviewed has been considerably mcreased over 
the 1932 edition, and the current volume con- 
tains references from 125 Amencan and foreign 
scientific journals In no other place will one 
find a better compilabon of the latest mter- 
national developments pertammg to the saence 
of radiology' The text is well arranged, ex- 
tremely well balanced as to space devoted to 
the various phases of the subject, and the rela- 
tion of illustrations to correspondmg parts of 
the text has been improi ed over the precedmg 
volume The compilation of this material 
from the mass of hterature pertammg to radi- 
ology' IS no little task and radiologists should 
be grateful for the untinng efforts of the editors 
to present the significant current hterature of 
their specialty in a volume that will be looked 
forward to from y'ear to j'ear 


ABSTRACTS OF CURRENT LITERATURE 


Bone Diseases (Diagnosis) 
Calculi 

Cancer (Diagnosis) 

Cancer (Therapy ) 
Contrast Media 
Diaphragmatic Hernia 
Dosage 

Esophagus (Diagnosis) 
Esophagus (Therapy) 

The Foot 
Foreigu Bodies 


CONTENTS B\ SUBJECT 

252 Fractures (Therapy) 

252 Gall Bladder (Normal and Pathologic) 
Gastro-intcstmal Tract (Diagnosis) 
Gastro intestinal Tract (Therapy’) 

254 Genito-unnary Tract (Diagnosis) 

254 Gemto-unnary Tract (Therapy ) 

255 Gynecology and Obstetnes 
255 Heart and Vascular System 
255 Hcrmaturia 

265 The Kidney 


255 

250 

267 

267 

258 

258 

259 

259 
200 

260 


THE FOLLOWING ABSTRACTORS HAVE CONTRIBUTED TO THIS ISSUE 


T N Ant, M D , of New Orleans 
T T Carter M D of Brandon Man . Canada 
H W Hbfxe M D of Milwaukee 


Davis H Pardoix, M D of Chicago 
Ernst A Pohle, M D Ph D , of Madison Wis 
Charees G Sutherland M D Rochester, Alinn 



ABSTRACT OF CURRENT LITERATURE 


253 


■wonieii were treated, but only 181 are used for these 
statistics There were 152 cases of carcmoma of the 
cervix, 16 carcinoma of ovary, 4 sarcoma, 1 carcinoma 
of the fundus, 1 of the vagma, 1 of the vulva, 1 of the 
bladder wall, 4 chono-epithelioma, and 1 "granulosa 
cell tumor ” In 78 out of 152 patients with carcmoma 
of the cervix, operation was done in 56, radium treat- 
ment in 22 They all were treated by roentgen rays 
prophylactically At the time of -writing the report, 
67 were free of recurrence Of the remaimng 74 cases 
who had x-ray therapy alone, 19 grew worse under the 
treatment, 39 did not show any effect at all, 12 were 
improved temporarily, and 4 defimtely at the time of 
publication 

The observations in the other types of growth were 
essentially the same Detailed discussion is devoted 
to the skin reactions, changes of the blood, and modi- 
fication of the treatment method The authors feel 
that not enough material is really avadable to justify 
one in rendering final judgment as to the efficacy of the 
Coutard method m gynecology They recommend the 
application of larger single doses, at least m the begm- 
nmg of the treatment, and the admmistration of high 
total doses, at least 4,000 r effective at the site of the 
disease Accurate dosage methods are, of course, 
essential 

Ernst A Pohle, M D , Ph D 


Critical Report as to the Pnnciples and Residts m 
Roentgen Therapy of Carcmoma of the Stomach and 
Intestines Paul Krause Strahlentherapie, 1933, 
XLVII, 125-130 

The author analyzes his expencnce m roentgen 
treatment of 25 caranomas of the stomach, 28 car- 
cinomas of the esophagus, 15 caranomas m the rectum, 
9 of the gall bladder, 2 of the liver, and 2 of the pancreas 
The technic of the treatment is bnefly outlined 
Krause has not seen a ciue of carcmoma of the stomach 
by roentgen rays m a single instance He mentions, 
howexcr, that Holf elder has reported encouragmg re- 
sults He observed one sarcoma of the stomach which 
responded well to irradiation In carcmoma of the 
esophagus and rectum, roentgen therapj did not 
produce cures Temporary’ relief was obtamed m 
some cases of carcmoma of tlie gall bladder and pan- 
creas 

Ernst A Pohle, M D , Ph D 


The Results of Prophj lactic Irradiation of Carcinoma 
of the Breast follomng Radical Operation W Sie- 
mens Strahlentherapie, 1933, XLtTI, 627-030 

The author presents tlic statistics of the Surgical 
Clinic University of Kiel, covenng their expencnce 
with post-operative irradiation of carcinoma of the 
breast dunng the penod 1908-1929 Out of a total of 
508 cases operated upon, 175 were not irradiated and 
309 were irradiated In the statistics, 484 cases arc 
evaluated Three groups were used, based on clinical 
c-xammatioii In Group I the tumor was limited to 
the breast, in Group II, a, b, and c graded inv olvenient 


of glands, skin, and muscles, and Group III included the 
far advanced cases It appeared that m Group I pro- 
phylactic irradiation did not add anything to the 
end-results as compared with operation alone How- 
ever, m Group II, a and 6 (33 6 per cent) were ahve 
after five years with operation alone, while following 
operation and irradiation 53^ survived The authoi 
concludes that his clinic wdl continue to use post-opera- 
tive irradiation m carcmoma of the breast, and he 
points out that m his second group, namely, those 
patients with moderate involvement of the axillary 
glands, the benefit from the treatment is most stnkmg 
Ernst A Pohle, M D , Ph D 


The Radiation Treatment of Intra-oral Cancer 
C W Prowd Canad Med Assn Jour , February, 
1933, XXVni, 182-184 

In actual practice present-day conditions call for 
close CO operation between radiation therapists and 
surgeons m the treatment of mtra-oral cancer 

TTie first consideration is mtra-oral asepsis, radium 
and x-ray treatment of mouth conditions bemg doomed 
to failure m the presence of mouth infection Wammg 
should be given the patient of the penod of reaction, 
lastmg from six to eight weeks The cheeks and 
antenor half of the tongue are accessible to radium 
element or radon seed implantation from withm or 
without. The floor of the mouth we have found to 
respond better to topical apphcations than radium 
implants This is true also of the under surface of the 
tongue and the gums Electro-coagulation immediately 
follows radiation The tonsils, pharynx, and soft 
palate are best treated by radon seeds or radium ele- 
ment 

All cases of tongue, floor of mouth, tonsil, and 
pharyngeal cancers are given supplementary x-ray to 
the submaxiUary areas and neck triangles This 
treatment should be pre- and post-radium 

The author records 156 cases of oral carcinoma ob- 
served over a period of six years (1926-1931) Of these, 
46 (28 8 per cent) had palpable submaxiUary glands on 
one or both sides, and 78, or exactly 60 per cent of aU 
cases, are dead No case with involved glands lived 
more than three years 

L J Carter, M D 

Radiation m Pnmary Operable Breast Cancer 
Douglas Quick Jour Am Med Assn , Dec 30, 1933, 
Cl, 2091-2096 

Until recently, radiation has been limited to post- 
operaUve therapy and to the palliative care of inoper- 
able, recurrent, and metastatic growths In only a 
limited way has there been a close co-operation between 
surgery and radiation therapy m the field of breast can- 
cer There is now sufficient reliable published informa- 
tion and an aecumulation of expencnce to warrant a 
reappraisal of tlie situation Accumulated expencnce 
IS sufficient to warrant advancing of the status of radia- 
tion in the breast group It descry es mitial considera- 
tion in the entuc pnmary operable group— not m a 
compebtivc but m a co-operative way Stnctly oper- 
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BONE DISEASES (DIAGNOSIS) 

Osteopoikilosis Case Report. Hugh Jeter and 
Charles L McGehee Jour Bone and Joint Surg , Oc- 
tober, 1933, XV, 990-992 

The authors report a case of osteopoikilosis, which 
occurred in a white male, 37 > ears of age The patient, 
who was a World War veteran, was e.vamincd by means 
of the x-ray for shrapnel wound of the shoulder The 
roentgenogram revealed, besides the metallic foreign 
bodies, scattered, small, dense areas about the meta- 
physis and cpiph}sis of the humerus The patient 
stated that the condition had been discovered 14 jears 
previously X-ra> examination of tlie skeleton showed 
the presence of similar areas in the bones of the feet, 
hands, arras, legs, pel ns and scapula? The bones of 
the spine, nbs and skull shou-cd no cndencc of such 
changes 

J N An^, M D 


Bdateral Disease of the Internal Cuneiform Bone, 
mth an Associated Disease of tlic Right Scaphoid 
Bone (Kflhler’s) Edward J Hahoush Jour Am 
Med Assn , Jan 7, 1933, C, 41 
A group of closclj related disorders of bone arc 
tliose known as Legg-Perthes disease of the femoral 
capital cpiphjsis, KOhIcr's disease of the tarsal scap 
hold, Osgood Schlatter’s disease inxolnng tlie epiphy- 
sis of the tibial tubercle, Kicnbock's disease affecting 
the semilunar bone of the wnst, and rrcibcrg’s infrac- 
tion of the second metatarsal head Most authors are 
of the opinion that the undcrlj ing pathologic condition 
in these bone disorders is iincroscopicallj an aseptic 
necrosis Some autliontics have obsened an infiltra- 
tion of Uic bone mth fibrous tissue cvtcnding from the 
penosteum Others han? found cjstic formation with 
fibrous tissue infiltration, and some report the changes 
of an osteochondritis The aiitlior reports a case of 
bilateral disease of the internal cuneiform, with an 
associated disease of tlic nght tarsal scaphoid bone 
(KChlcr's) A careful search of tlic literature failed to 
reveal an> case mth similar pathologic changes 

C G Sutherland M D 


CALCULI 

A Case of Renal and Urctenc Calculi of Unusual 
Size Repeated Formation of Calculi Edgar Fresh- 
man Bntish Jour Surg , July, 1933, XXI, C3-00 
The case reported is an interesting c-vamplc of “con- 
tinuous ’ stone fonnation in tlic urinary tract, and 
illustrates the enormous size that may be attained by 
calculi before they gi\-e nse to symptoms seierc enough 
to induce the patient to seek relief 

The rate at which they were formed in this particular 
case IS worthy of note All calculi nsible on -r-ray 
examination were passed per urelhram or removed from 
the left kidney in July, 1923 Four months later two 
calcuh were found in the opposite kidnej and one in the 
bladder Ten months after this, another, which, ac- 
cording to the symptoms had also come from the nght 


side was passed and two more were removed from the 
pelvis of the left kidney, » e , fourteen months after 
nephrohthotoray had been performed on that side An 
interval of nearly six years elapsed before the omet of 
sjnnptoms suggesting the presence of further calculi 
None of the stones had a core of pure unc acid which 
might have accounted for the existence of the stones 
some time before becoming opaque to the x ray A 
radiograph demonstratmg the renal and uretenc caK uli 
with their measurements and weights accompanies the 
article 

Davis 1 1 Fardoll M D 


CANCER (DIAGNOSIS) 

A New Method of Roentgenologic Demonstration of 
Rectal Caremomas O Fncke RCntgenprams, May 
1933, V. 305-3(38 

Roentgenologic demonstration of recta! caremomas 
has been unsatisfactory heretofore and has seemed un- 
necessary m cases in which the situation and size of the 
carcinoma could be determined clmicallj (digital ex- 
amination, proctoscopy ) It is not always possible to 
get a correct picture of the size and situation of the 
caieinoma by these chnical methods, and yet for the 
surgeon these factors arc of great importance The 
author has desnsed a sunple and ellectii’e method of 
roentgenologic demonstration of such tumors He 
fastens a rubber condom on the end of a duodenal 
tube which has a metallic button on its tip Enough 
banum is introduced into the rectum to reach the 
sigmoid, it IS then agam aspirated so as to leave yust 
enough to coy er the walls of the rectum The duodenal 
tube with the non-inflnted rubber condom is introduced 
by means of a wire or a half stiff silk catheter After 
the rubber condom has been put in the correct position, 
it IS inflated by air and a roentgenogram is made. 
Reproductions of such roentgenograms show the loca- 
tion and size of caremomas mcely The author 
behews that the method is of great help for deter- 
mining the type of operation 

H W Bbfkb. M D 


CANCER (THERAPY) 

Protracted Fractional Roentgen Therapy m Car- 
cinoma of the Female Gcmtal Organs Heinz Kirch- 
hoff and R Winckler Strahlentherapie. 1933, XLtTI, 
G01-02C 

The authors report the e.xpenence of the Women’s 
Clirnc at the Umversity of Kiel with the use of the 
Coutard treatment method m caranoraa of the uterus 
and orary They used, as a rule, 180 XV 4 ma , 2 3 
mm Cu (half value layer m Cu 2 0 mm ), 60-70 cm 
F S D . 2.2-6 r per minute. Later the filter was re 
duced to 1 6 mm Cu One large area was exposed over 
the abdomen and two areas over the back The dose 
per field amounted to 200 r (in air), or 268 r on the sur- 
face Each skin area was e.xposed from eight to twelve 
times so that most patients received a dose of from 
2,400 to 4 000 r effective in the tumor In this way 220 
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ESOPHAGUS (DIAGNOSIS) 

A Case of Polyps m the Esophagus N A Pod- 
kaminsky R6ntgenpraxis, May, 1933, V, 353, 354 
A 29-year-old man complained of inability to swallow, 
gradually getting worse dunng two j ears Roentgeno- 
logic examination of the esophagus showed a narrowing 
in its cardiac portions by a smooth, well circumscribed 
tumor Infiltration of the wall of the esophagus could 
not be demonstrated Barium passed mto the stomach 
only after a half-hour Above the narrowmg the 
esophagus ividened Because of the youth of the 
patient, the long history of dysphagia, and the roent- 
genologic signs a benign tumor of the esophagus was 
suspected — and proven by esophagoscopy Five be- 
nign polyps of the mucoid type were removed 

H W Hefke, M D 


ESOPHAGUS (THERAPY) 

Development of Diverticula of the Esophagus follow- 
ing Roentgen Therapy of Intrathoracic Tumors 
Arnold Herzog Strahlentherapie, 1933, XLVH, 795- 
797 

The author observed two patients in whom definite 
traction diverticula developed following roentgen- 
therapy applied to the chest for neoplasm of the lung 
or the mediastinum The histones of these cases 
arc bnefly given, and roentgenograirs show the diver- 
ticula The author suggests the study of cases of 
this type, combined with search for traction diverticula 
Ernst A Pohle, M D , Ph D 


A Rubber Esophagus London letter quotmg 
Arthur Edmunds Jour Am Med Assn , April 29, 
C, 1352 

A case is reported in which a rubber tube was sub- 
stituted for a large part of the esophagus, with almost 
complete restoration of function The patient was a 
woman, aged 40, from whom had been remo\cd the 
larynx, part of the phaiynx, the cervical esophagus, 
and a considerable part of the thoracic esophagus for 
squamous-cell carcinoma The operation necessitated 
a permanent tnicheotom> and a gastrotomy B> 
establishing a pharj ngcal sinus m the neck just below 
the h>oid bone, the surgeon was able to introduce the 
short end of a wide rubber cmpxcma tube into tlie 
upper pliar>n\ This tube was made secure in the 
neck bj tapes passing through the holes m the flanges, 
and was connected b> a long rubber tube w ith the gas- 
trotomj opening, thus producing an external rubber 
esophagus The dexncc functioned well and no sccon- 
dar> growths followed 

Now 23 >cnrs after the operation, the patient is 
nine and well and able to cnjo> life She complains 
oiilj that, if she catches cold the coughing upsets her 
and produces some chafing at the entrance of tlie tube 
into the stomach The tubes arc taken out rcgularl> 
and boiled, and there is no unple-asantness from de- 
composing food She can wear a dress that entirclj 
conceals her condition from obscrxairs She has of 


course, lost her voice, but she has cultivated a whisper 
which IS sufficient for social intercourse She is able 
to take and masticate ordinarj' food, both sohd and 
hquid, and to swallow it through the rubber esophagus 
C G Sutherland, M D 


THE FOOT 

The Prehallux m Relation to Flatfoot F C Kidner 
Jour Am Med Assn , Nov 11, 1933, Cl, 1539- 
1542 

The prehallux, or accessory scaphoid, is a common 
and frequently unrecogmzed anomaly which, by changes 
in the leverage, interferes with the normal mechanics 
of the action of the postenor tibial muscle and thus 
produces weakness of the longititudmal arch and flat- 
foot of a type highly resistant to the usual conservative 
methods of treatment In the presence of the prehallux, 
whether as a separate bone or as a prolongation mward 
of the scaphoid, there is an abnormal insertion of the 
tibialis posticus tendon It has been found that m 
many cases of flatfoot in which the prehallux is absent 
the same abnormal course of the postenor tibial tendon 
IS seen In the presence of the prehallux, the outward 
excursion of the scaphoid on the head of the astragalus 
IS mcreased, so that the mobon of the astragaloscaphoid 
joint IS abnormally great, producing what is, m effect, 
an outward subluxation of the whole forefoot or an m- 
xvard subluxation of the antenor end of the astragalus 
This leads to a considerable increase of ligament strain, 
with marked pam and foot wreakness 

C G Sutherland, M D 


FOREIGN BODIES 

Needles in the Deep Urethra, Stone and Peri- 
urethral Abscess Case Report in 7-year-old Boy 
Meredith Campbell Am Jour Surg , September, 
1933, XXI, 452, 453 

Masturbation in children by the introducbon of 
foreign bodies mto the urethra is not uncommon but 
seldom is the sbmulant object lost m the canal The 
following case is of interest because two long darning 
needles were thus deposited in the deep urethra of a 7- 
y ear-old boy , y et it is reported because it admirably il- 
lustrates (1) the usual complicabons of urethral foreign 
body , (2) the hkchhood that the erroneous diagnosis of 
gonorrhea will be made, and (3) the tyqie of treatment 
required when the foreign body is large or pen-urethral 
suppurabon exists 

Daxus H Pardoll, M D 


FRACTURES (THERAPY) 

r ractures of the Ankle Recent and Old Melnn S 
Henderson and Walter G Stuck Jour Bone and Joint 
Surg , October, 1933, Xt’’, SS2-S8S 
The authors renewed the histones of all cases with 
fracture of the ankle treated m the Orthopedic Scebon 
of the ^layo Clinic from 1909 to 1933, consisbng of 479 
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able tumors w elderly persons may well be a problem for 
radiation therapy rather than for surgery The same 
may be true for the very young Advanced growths, 
still considered operable by many surgeons, will prob- 
ably do better by radiation than by surgery 'Xl’hen the 
evidence is carefully gone over, the fact remains that of 
all patients coming to operation at least 70 per cent are 
dead from extension of the disease at the end of fi\c 
years, and that the majority of the rcmainmg 30 per 
cent die of cancer ultimately It seems evident that 
radiation therapy should be pressed more aggressively 
m the so-called operable stages of breast cancer, rather 
than hrmted to the follow up phase of therapy Con- 
tinued study, correlation of the microscopic changes 
with the chmcal reaction to radiation, mil go far toward 
pointing out those groups most amenable to radiation 
therapy In early breast cancer there seems little doubt 
but that roentgen radiation occupies the major posi- 
tion Radium occupies a limited, but raluable place, 
and always for implantation Occasionally , a primary 
tumor assigned wholly' to radiation requires implanta- 
tion and, at operation, radium by implantation may 
frequently be used to adrantage in the axilla or the 
upper intercostal spaces adjacent to the stcrum Tor 
these purposes radon in gold seeds affords a mde range 
of flexibility in application and is much less damaging 
from the standpoint of trauma Radium or radon im- 
plantation should alway s follow rather than precede the 
roentgen irradiation 'miilo the oi-anan hormone 
evidently exerts an influence on the dcx'clopment of 
some breast cancers, there is no substantial ewdcncc to 
warrant castration by radiation as a therapeutic aid 
Biopsy 13 safe if carefully done after preliminary radia- 
tion The same degree of attention should be given 
to technical detail m radiation therapy as in surgery 
C G SimiERPANt), M D 


CONTRAST MEDIA 

Hazards of Iodized Oil Injections EditonnI 
Jour Am Med Assn , Jan 7, 1933, C, 4G 

Sometimes the possibilities of hazard inherent in a 
new method hate been dimmed by the promising 
diagnostic aid for tJic pnmary pathologic condition 
As medical experience has matured, tlic limitations of 
the roentgen ray and radium are becoming more and 
more arcumsenbed, incxpcncnccd use of these potent 
forms of energy' brought early unfortunate accidents and 
death to members of tlic profession It has been ten 
years since the iodized oils were introduced as diagnostic 
agents Experience has proved that injection and 
retention in the body of these oils arc not without 
danger Accidents have occurred— -some serious a 
few fatal Tuberculous lesions are often unduly ir- 
ritated, cmbolic phenomena have been noted, in- 
flammatory reactions ore not infrequently induced by 
the rctamed oil The reports of the Council on Phar- 
macy and Chemistry emphasize the insistence on due 
caution m the use of all new methods and preparations 
until their potentialities for doing damage have been 
subjected to the test of scientific scrutiny 

C G SuTHEW-AND M D 


DIAPHRAGMATIC HERNIA 

Diaphragmatic Hernia W H Diclson Canad 
Med Assn Jour, July, 1933, XXIX, 24-31 

The sy-mptoms and physical signs of diaphragmatic 
herma arc so indefinite that climcal diagnosis is very 
rare Gnffin, m 1912, collected the reports of 650 cases, 
of which only 12 were correctly diagnosed during the 
patient’s lifetime 

Comcident with the application of radiology to the 
gastro-intcstmal tract all the v-aneties of diaphragmatic 
herma have been shown to be of frequent occurrence 
Hernia of the stomach through the hiatus esophagei 
constitutes the largest group It is both congemtal and 
acquired, the congenital being the more common form 
Other abnormalities which may be confused with it are 
diverticula at the lower end of the esophagus and 
diverticula at the cardiac end of the stomach The 
next most frequent v'anety is through the left dia 
phragm The only source of error is eventration of the 
left diaphragm Henna of the nght diaphragm is 
rare — when this lesion is suspected a pneumoperito- 
neum must be done A defective embryologic de- 
velopment of the hepatic flexure may be a source of 
error in such a case 

L J Carter M D 


DOSAGE 

Clinical Expenmcntal Observations Concerning the 
Fractional Dose Method in Irradiation of Cancer 
r Keller Stiahlcnthcrapic, 1933, XLtTI, 630-645 
The author studied the effect of fractional doses on 
the shin of mice by applynng daily '/i H E D He could 
administer two and one-third times the dose which 
would cpdate if applied in a single sitting The treat- 
ment of tumors in annuals was not markedly successful 
Quite striking was the sy stemic reaction of the animals 
treated mth fractional doses An attempt to use this 
treatment method clinically was not successful, more 
complications being seen thus than after the usual 
method of admmistration His expenence is based on 
fii’c patients with carcinoma of the cervix- 

Ernst A Pohle, M D , Ph D 


Comparison of Sion Reactions under Difi'erent 
Methods of Administration R Pape Strahten 
thcrapie, 1033, XL VIII 73-95 
According to the author the skin reactions depend 
chiefly on four factors (1) The total dose, (2) the 
number of r per minute administered (3) the total 
time of treatment, (4) the number of fractional doses 
He studied experimentally one special case, namely 
the equivalent doses for a fractional apphcation con 
sisting of two sittings and a single dose, both producing 
the same skin reactions It appeared that the reac- 
tions were equal if the total duration of the exposures 
was proportional to the number of r per minute ap- 
plied m each case 

Ernst A Poule M D Ph D 
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last has been ntl A senes of tables detail the vanous 
forms of diet used m types of cases 

C G Sutherland, M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Intestine as an Excretory Organ Editonal 
Jour Am Med Assn , April 22, 1933, C, 1263 

Recently physiologists have begun to realize the 
importance of the borvel as an organ of excretion 
by this IS meant not the removal of matenals that have 
failed to be digested and absorbed The feces also 
contam substances secreted into the lumen of the 
intestine for excretory purposes This applies notably 
to iron, calcium, and magnesium as well as to certain 
foragn elements The large intestme may be regarded 
as the pnncipal channel for the excretion of insoluble 
substances that cannot be easily passed out by the 
kidneys 

Wilhams and Dick have pointed out that the ex- 
crebon of water by the intestine has long been recog- 
nized as a useful thcrapeubc procedure, but little 
emphasis has been placed on the substances excreted 
with the liquid The acbon of the saline catharbes 
IS generally regarded as bemg due to the large amount 
of liquid that is abstracted from the blood through 
the intcsbnal mucosa by the hypertomc solubon 
According to them, appreciable amounts of the non- 
protein mtrogen metabohtes are climmated m the 
stools by purgabon The higher the concentrabon 
of non-protem nitrogen m the blood, the higher is the 
concentrabon in the liquid feces The therapeubc 
efficacy of vigorous catharsis and purgmg is supported 
by expenmental evidence Somebmes the concen- 
trabon of nitrogen in the purgabon stools ivas greater 
than that in the blood In any event, new interest 
has beeome centered in the possible value of the sahne 
catharbes and h> dragogucs in the bcatment of chronic 
nephnbs and chronic mjocardibs 

C G SumcRLAND, M D 


Congenital Obstruebon of the Small Intesbnc 'Wil- 
liam E Ladd Jour Am Med Assn , Nov 4, 1933, 
Cl, 1463-1458 

This IS a studj of 00 cases occumng in the Chil- 
dren’s Hospital of Boston Only those cases were in- 
cluded in uhich the obstruebon was located in the small 
intesbnc and was due to one of two factors Intrinsic 
obstruebon is tlic interference in the conbnuitj of the 
lumen of the mtcsbne due to intra mtesbnal defects, 
while extnnsic obstruebon is the interference m tlic 
funebon of the intestine bj external pressure due to 
faultj rotabon Obstruction caused by bands whicli 
maj or may not be of congenital ongin and that due to 
hernias and the xngancs of Meckel’s dixcrbculum uerc 
not included The normal embryologic dcxclopmcnt of 
the intesbnc is discussed, mth the results of arrest in 
dcxclopmcnt dunng tins period and the x-anetj of con- 
dibons presented in extrinsic obstruebon due to fault> 
rotation Roentgen examinations, ivitli and \nthout the 


adminisbabon of contrast media, are of great assistance 
m diagnosis The point of obstruebon, if complete, 
IS clearly idenbfied by the outlme of the gas above the 
blind end The administrabon of banum is contra- 
mdicated if one suspects a complete obstruebon Re- 
ports of typical cases are given in detail 

C G Sutherland, M D 


Treatment of Acute Intesbnal Obstruebon by Suc- 
bon xvith the Duodenal Tube Owen H Wangensteen 
and John R Fame Jonr Am Med Assn , Nov 11. 
1933, Cl, 1532-1639 

In this essay on the treatment of acute mtesbnal ob- 
stnicbon by suebon with the duodenal tube a chmcal 
classificabon is charted with that of the pathologic and 
the treatment of the vanous forms "rhe contra- 
mdicabons to the use of this form of treatment are 
outhned The x-ray film is an aid of xmlue not only in 
determimng the presence of obstruebon but also in 
decidmg its locabon, as well as in the decision as to 
whether the obstruebon is complete or mcomplete 
The xTsuahzabon of gas m the small bowel of the adult 
is synonymous with stasis A smgle x-ray film taken 
with the pabent supine gives more mformabon than 
plates taken in any other posibon It reveals the 
grade of mtesbnal distenbon present and affords fairly 
reliable evidence as to its locabon Roentgen studies 
made with an enema of banum sulphate arc unneces- 
sary and are contra-mdicated in acute obstruebons 
except m intesbnal atresia and m cases m which the 
eonjectured presence of an obstruebon in the descend- 
ing colon would appear to need venficabon by an enema 
of banum sulphate 

In a pabent havmg mtesbnal cohe m whose bowel 
the distenbon invohcs, and is hmited solely to, the 
colon, the diagnosis of obstruebon m the descending 
colon is pracbcally established If loops of small m- 
tesbne arc distended but gas is also present m the colon, 
the patient m all likelihood has a parbal obstruebon of 
the small intesbnc Distention of the small intestine 
alone without visible gas m the colon means that the 
obstruebon is complete From mspeebon of the roent- 
gen film of the abdomen, one cannot predict the exact 
locabon of an obstruebon m the small mtcsbne with the 
same precision as m the colon On the whole, however, 
it may be determined with fair accuracy whether the 
obstruebon is in the upper, lower, or middle third of the 
small intestine 

C G Sutherland, M D 

GASTRO-INTESTINAL TRACT 
(THERAPY) 

Rcbograde Intussuscepbon of Jejunum Ralph B 
Bettnian and Robert S Baldmn Jour Am Med 
Assn , Apnl 22, 1933, C, 112S 

The authors have been able to find 32 cases on record, 
cxclusne of the one here reported, of this condition 
compheabng gasbo-cntcrostom> The American litera- 
ture contained only five case reports Following 
a gastro-cntcrostom> twelxe years prcviousl> thmr 
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patients, of whom 139 had recent fractures of the anfJe 
and 340 had old fractures 

This statistical study shoivs in particular the great 
importance of early diagnosis and rccogmtion of the 
extent of injury and early accurate reduction, followed 
by careful and adequate immobihzation This is par- 
ticularly true in the "tnmallcolar” fracture, first de- 
scribed by one of the authors 

The “trimalleolar” fracture consists of the clinical 
Pott's fracture, plus fracture of the postenor malleolus, 
"With encroachment on the weight-bcanng surface of the 
astragalus This is usually accompamed by postenor 
and upivard dislocabon of the astragalus, manifested 
climcnlly as postenor displacement of the foot 
The treatment of recent fractures should be as eon- 
scrvatis e as possible Malleolar fractures inthout dis- 
placement should be treated by splinting or strapping 
In cases of deformity, manipulation and immobilization 
m a plaster cast are indicated 

Roentgenograms should be made in two planes be- 
fore and after reduction After reduction the antero- 
postenor view should show the normal con\ cxity of the 
tibia fittmg accurately into the normal concanty of 
the astragalus In the lateral \ncu the cony cxity of the 
supenor surface of the astragalus should fit the concaye 
articular surface of the tibia accurately 
Among the 340 patients ynth old fracture of the anMc 
who came to the Clinic because of pain, syycllmg, limi- 
tation of motion, deformity , or yycakness, it is interest- 
ing to note that in many cases roentgenograms had not 
been made, cither at the time of the accident or later 
The authors bcheyc that this omission iras due to 
irmccessibihty of roentgen ray equipment and uninll- 
ingncss of patients to submit to the examination 

J N ANfe, M D 

GALL BLADDER (NORiMAL AND 
PATHOLOGIC) 

Persisting Errors in the Technic of Oral Cholecystog- 
raphy A Procedure Designed to Ayoid Them D R 
KirUin Jour Am Med Assn , Dec 30, 1033 Cl, 
2103-2105 

The author has become thoroughly convinced that 
when tlie oral metliod is properly executed, its cffiacncy 
IS equal to that of Uic intravenous method and that 
adverse comparisons of the tivo methods arc based 
usually on results deny cd from faulty oral technics 
To employ the oral test eflectiyely, tlie dye must be 
given ( 1) in sufficient quantity , (2) in readily absorb- 
able form , (3) in such a manner that it mil not produce 
undue nausea or purgation and (4) under conditions 
that yvill not hamper its evacuabon from the stomach. 

Its absorpbon from the bone], or its accumulabon and 
concentrabon in a normal gall bladder Sodium tetra- 
lodophcnolphthalcin (tetiophthalein) is giyxin m a uni 
form dose of 4 gm to adults, reduced for children in 
proporbon to weight, but not varied for small or large 
adults TTie compound is given in solubon, freshly' 
prepared, in such a manner that it will be palatable and 
^vell borne by the stomach The most sabsfactorj 
method has been to mix it mth grape jmee, other fruit 


juices, or carbonated yvater The most important fac 
tor, m his expenence, has been the setthng on a fixed 
roubne of requinng the pabent to take a full meal con- 
taimng a mmimum of fat and folloyving it immediately 
with the dy e Much fat in the meal will lead to a high 
proporbon of mistakes in diagnosis To avoid mter- 
ference yvith absorpbon of the dye or yvith its entrance 
into and concentrabon by the gall bladder, purgabves, 
especially castor oU, and other medicmes which affect 
the intcsbnc or biliary organs, should not be taken by 
the pabent durmg or shortly pnor to the exammabon 
Cleansing of the large bowel is best effected by havmg 
the pabent employ enemas on the mormng of exainma- 
bon 

A review of the cholccystographic data for the year 
1932 shows that of 732 pabents operated on, the cho- 
lecy stographic diagnosis, whether posibve or negabve, 
was confirmed in 95 per cent 

C G Sutherland, M D 


Dietary and Medical Management of Diseases of the 
Gail Bladder Newer Points of kfiew John Russell 
Tiriss and Carl H Greene Jour Am iled Assn , Dec 
0, 1933, Cl, mi 

A enbeal review of the hterature on the anatomy, 
physiology, chemistry, and pathology of the hver and 
biliary tract, summarumg new points of view for the 
study of the disease process, the developments of new 
technical methods of exanunabon or advances m any 
of the medical saenccs, prefaces this discussion 

The funebon of the gall bladder is to provide a reserve 
of concentrated bile, of value both in digesbon and as a 
means of sbmulabng the liver to increased acbvity at 
the brae the gastro-mtesbnal tract is most acbve. An 
extensive experimental hterature mdicates that the 
gall bladder perhaps nexar empbes completely, as does 
the unnary bladder, and several days may elapse before 
the entire contents at any one parbcular bme is re- 
mox’ed The quesbon of the mechamsm involved m the 
emptying of the gall bladder into the duodenum em- 
braces the effect of respuatory moy ements, changes m 
mtra abdominal pressure, the elasbcity of the viscus, 
vanabons in the tonus of the duodenal wall or of the 
sphincter of Oddi, and the existence of a reciprocal inaer- 
vabon between the sphmeter and the gall bladder 

If medical therapy is ever to supplant surgery m this 
field of mcdicme, it will be necessary to recognize and 
correct disturbances in the biliary tract before the for- 
mabon of calculi Vanous predisposing causes to be 
considered are bihary stasis , mfecbve disturbances in 
pigment cxcrcbon or cholesterol metabolism, obesity 
and pregnancy The authors have found non surgical 
biliary tract drainage a valuable supplementary method 
of diagnosis, provided the dramage is properly per- 
formed and the results are correctly mterpreted The 
general plan of medical treatment is considered under 
the headmgs of (1) prevenbon of bihary stasis, (2) 
prevenbon or beatment of inflamraabon of the gall 
bladder or bile ducts, (3) diet, and (4) removal of calcuh 
when once formed Progress other than surgical m the 
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GYNECOLOGY AND OBSTETRICS 

Dilatation of the Kidney Pelvis and Ureter during 
Pregnancy and the Puerxienuni Herman L Kretsch- 
mer, N Sproat Heaney, and Eugene A Ockuly Jour 
Am Med Assn , Dec 23, 1933, Cl, 2025 

The authors studied a senes of cases by mtravenous 
pyelography, selecting only such women as gave normal 
kidney and bladder histones and who n ere normal as 
to unnary examinations and obstetne conditions at 
the tame Thirty-one cases were followed from early 
pregnancy through the delivery and the puerpenum 
until the kidney and ureteral conditions were normal 
At some bme dunng pregnancy, dilatation was found in 
97 G per cent of the group One patient showed a mild 
dilatabon of the calicos and lumbar ureter on the left 
side ten days after delivery, so, therefore, 100 per cent 
showed evidence of dilatation at some time during preg- 
nanej or after dehvery 

Tlie staking feature about the dilatation of the ureter 
dunng pregnancy was that the dilatation was almost 
umvcrsallv above the bnm of the pelvis As a rule, the 
dilatation is progressive, along with the pregnancy 
Lateral displacement of the ureter, a hen found early 
in pregnancy, tends to increase as the pregnancy ad- 
vances In none of these cases did pyelitis develop 
dunng pregnancy, although marked dilatabon and 
lateral displacement i\erc present Presentabon and 
posibon of the fetus could not be brought mto causatn e 
rclabonship with dilatabon or displacement 

C G SuTHBRLAND, M D 


Roentgen Rays in tlic Diagnosis of Placenta Pnevia 
London letter quobng Munro Kerr and W G 
Mackav Jour Am Med Assn , Feb 25, 1933, C, 687 
The authors first injected stronbum iodide into the 
amniobc sac The fetus died in three of ten cases 
The authors tlien substituted a deniabvc of lopax, 
non-toxic and non imtant, and found that 20 c c 
would produce a suitable shadou In ten cases, no 
untoiiard effects occurred to either the fetus or the 
mother, though tlic injccbon had a great tendenej to 
tenmnatc tlic pregnanej It was necessary to take 
at least tMO roentgenograms, one onteropostenor and 
the other lateral, to be sure of getting a full anew of the 
indentabon made b> the placenta In placenta prmxaa 
the roentgenograms shoned how much of the placenta 
was in the lo\Ncr segment and coxered tlic os It was 
also shonn tliat in certain cases tlie sex of the child 
could be diagnosed and the film also shoned xvhether 
or not anj coils of cord ncre round the child’s neck 
C G Sutherland, M D 


HEART AND VASCULAR SYSTEM 

Cardiac Rocntgenoscopj M C hlomson Canad 
Med Assn Jour , Julj, 1033, XXIX, 51-55 
The x-raj has proxnded b\o chief metliods of studx 


of the heart-^-oentgenoscopy and teleroentgenography 
The author discusses the former 

The roentgenoscopic examinabon of the heart pro- 
xndes a metliod of ascertaining cardiac mobflity, and 
also permits, through the orthodiagraph or fluoroscopic 
tracing, an accurate record of cardiac size and move- 
ment The expenenced observer is permitted to study 
the force, tone, co-ordinabon, orgamzabon, and the 
presence of excessive or insufiicient mobon He can 
also determine the mtnnsic mobon of the vanous 
chambers, and the transmitted mobon of the heart 
as a whole, together with its relabons to the other 
structures of the chest 

L J Carter, M D 


The Roentgenologic Diagnosis of Calcificabon of the 
Hearb G W Parade and F Kuhlmann RSntgen- 
praxis. May, 1933, V, 341-346 

Roentgenologic observabon of calcificabon in pen- 
cardium and mjocardium has been reported rather 
often A diagnosis of calcificabon in the connecbve 
bssue of the heart, however, dunng life appears to be 
rare Accordmg to Giese, who studied these calcifica- 
bons from an anatomic-pathologic standpomt (mth 
roentgenograms of postmortem hearts), calcificabon is 
most common in the sclerotic bssue at the base of the 
mitral xmlve, the so-called annulus fibrosus — the sclero- 
bc portion of the aortic valves These calcificabons are 
predominantly found m old persons and are degenerabve 
processes Calcificabon on an inflammatory base is 
much rarer Simmonds was the first author to demon- 
strate these changes roentgenologically, and a few other 
authors have reported similar cases 

Three pabents xnth calcificabon of the mitral-nng 
and one case of calaficabon of the aorbe valve were 
observed by the authors This latter is, so far as the 
authors know, the first such case diagnosed roentgeno- 
logicallj dunng the life of the pabent In all cases the 
calcification was not homogeneous, but irregular and 
nodular, like a stnng of pearls The calcificabon of 
the aorbe valves showed a nnglike arrangement in the 
authors’ case 

Fluoroscopic examinabon is necessary in order to 
locate the calcified areas They seem to move almost 
honzontally toward the left and a litUe downward vnth 
the beginning of the sj'stole , at the end of the s> stole 
the> move upward and return to the onginal position 
dunng the diastole The calcified aorbe x'alvc moved 
toward the base of tlie heart dunng diastole, the ex- 
tent of its mox ement being considerably less than that 
of the calcified mitral xulve In one case autopsj 
proxed the roentgenologic diagnosis 

H W Hefke, M D 


Coarctabon of tlic Aorta Ten Years’ Obserxnbon 
of a Pabent Still Living hi J Shapiro Jour 
Am Med Assn , March 4, 1933, C, 040-042 

Coarctabon of tlie aorta is a term used to designate 
a narrowing or complete obhtcrabon of the aorta, usu- 
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patient had been in excellent condition until snc days 
previously, when, after a full day's work of heav'y 
manual labor, he experienced a sharp pain in the upper 
abdomen The pain was quite sex ere, but was reliex^ed 
when he vomited In a few hours the pain returned 
xnth such seventy that he was hospitalized He con- 
tinued to vomit and in a few hours the vomitus con- 
tained bnght red blood and later became feculent 
After five days’ expectant treatment he was transferred 
to the surgical group and a laparotomj n as performed 
A retrograde intussusception of 120 cm was found 
starting in the efferent jejunal loop of the anastomosis 
about 30 cm from the stomach, and extending tlirough 
the gastro-enterostomj into the stomach itself The 
intussusception was readilj disinvagmated, but the 
intcsbne xras found to be gangrenous A portion of 
the bowel x\ as extenonzed and a jejunostomy was done. 
T7ie patient continued in poor condition and died two 
days later 

A rexnew of the literature follows, x\ hicli shows that 
earlj operation consisting of simple reduction of the 
intussusception was successful in ox cr 90 per cent of the 
cases 

C G SirmERLAND, M D 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Hemipj oncphrosis in Infants and Children Mere- 
dith Campbell Am Jour Surg , Jul> , 1033, XXI, 
85-90 

Fixe cases of hcmipj oncphrosis in xco joung chil- 
dren are reported Being anomalous, reduplicated 
kidnejs arc more prone to disease than are normal 
organs The condition illustrates another lesion which 
ma> cause persistent urinary infections in juveniles 
and, because of pyuna, commonly leads to the diagnosis 
of chronic pjclibs The correct diagnosis of hcmi- 
py oncphrosis is made by urologic examination UTicn 
half of the double kidney remains undiscascd, and the 
operation is technically' feasible (the condibon of the 
patient permitting) uretenohcmmephrectomy is the 
treatment of choice Witli marked renal infection, 
especially acute, nephrectomy is often the wiser 
course In the youngest patient of this senes, urctcro- 
heminepbrcctomy was successfully performed at tlic age 
of SIX months Several pyclograms and illustratixc 
dravnngs accompany the nrbcle 

Davis H Partoli,, M D 


Intravenous Urography in the Diagnosis of Rupture 
of the Bladder Ernest G Mark Jour Am Med 
Assn , Jan 7, 1933, C, 42 

In the gathered stabsbes of de Tamowsky it is 
quite defimtely slioivn that when a diagnosis has been 
made and operabve procedure instituted xnthin the 
first 12 hours folloivmg injury, the mortality has been 
approximately 11 per cent postponed for 24 hours, 
the mortality has nsen to 55 per cent The innocuous- 
ncss of the more recent media for mba venous urography 


suggested their use in the diagnosis of a ruptured 
bladder in this writer’s case Thirty five c c of 40 per 
cent skiodan was given intravenously while the pabent 
was on a Buck-y diaphragm table Roentgenograms 
at seven minutes and fifteen minutes after injecbon 
showed an cxtra-pcntoneal rupture into the space of 
Retzius, with an extavasabon most marked on the 
left Immediate operabon substanbated the diag- 
nosis and repair was made The post-operabve course 
up to 11 days later was uneventful 

C G SOTHERUAND, M D 


Vascular Obstnicbon of the Ureter m Juveniles. 
Meredith Campbell Am Jour Surg, December. 
1933, XXII. 527-541 

Seven proved cases and one probable instance ol 
vascular ureteral obstruebon in juveniles are reported 
Loin pain is a frequent symptom When mfeebon, 
with pyuria, exists, “chrome pyelibs” is the usual 
diagnosis VTien mfeebon is slight or absent, the 
chmeal diagnosis, based on unnalysis, is likely to be 
chronic intersbbal nephnbs The existent hephnbs 
IS regularly of the toxic vanety in the unobstructed 
organ and of the compression or back-pressure type 
m the obstructed kidney This nephnbs may be 
expected to disappear following removal or adequate 
treatment of the senously diseased mate. Only by 
complete urologic examination with urography can 
an accurate diagnosis be made pre-operabvely Con- 
serxabon surgery, chiefly x'esscl reseebon or uretero- 
plasty, is urged, while nephrectomy is indicated in 
cases of far-advanced renal destruebon, mfeebon, 
or calculus disease. By specific e.xample, these cases 
serve to emphasize the great importance of early 
diagnosis and treatment of persistent unnary tract 
disease in young pabents 

Jlany mtcresbng roentgenograms and reproductions 
of pathologic specimens accompany the arbcle 

Davis H Parboll, M D 


GENITO-URINARY TRACT 
(THERAPY) 

Urachal Cysts and Fistulcc Manon Douglass 
Am Jour Surg , December, 1933, XXII, 557-560 
Tlie author reports two cases m which it seems 
likely that injury to the urachus was the condibon 
responsible for the midhne wound infection, which per- 
sisted, apparently without cause, over a long period of 
bme The gencralizabon may be made that very shght 
unnary leakage may be responsible for similar lesions 
and for hernias occumng in obscurely infected wounds 
as well It seems vrorth while therefore, in making 
gynecologic incisions, if the urachus cannot be pushed 
to one side or the other and is not clearly obliterated, 
especially at its lower porbon toward the bladder, that 
it should be picked up and if there is the slightest ques 
bon of its possible patency, should be hgated firmly 
DAVIS H Pardou. M D 
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ally in the region of the insertion of the ligamentum 
artenoEum. the vesbgial ductus botalli, distal to the 
ongin of the subclarian artery There are tn o forms 
infantile and adult The former represents a persist- 
ence of intra-utennc circulation and is incompatible 
with life The adult form consists of a sharp narrow- 
ing, even to the extent of complete obliteration, in the 
immediate vicinity of the insertion of the ductus 
botalli The diagnosis is made on four characteristic 
observations hypertension of the upper extremities, 
lowered or absent blood pressure of the lower ex- 
tremities, evidence of collateral arculation, and erosion 
of the ribs as demonstrated by roentgen examination 
erosion is caused bj the ddated and tortuous inter- 
costal arteries, which carry the brunt of the collateral 
circulation made neccssarj by tlic narrowing or com- 
plete obliteration of the aorta Enlargement of the 
heart, espcciallj of the left y'entncic, is quite common 
but may not be present. The roentgenogram shows 
the erosion and scalloping of the nbs 

C G StrriiERLAND, M D 


HEMATURIA 

An Ins'cstigabon of 742 Cases of Hematuna R K 
Debenham British Jour Surg , July . 1033, XXI, 
44-02 

In analyzing 742 cases of hematuna the author has 
arn\cd at tlie following conclusions In men the 
most frequent causes of bleeding arc papilloma and 
carcinoma of the bladder, whde in women inflammatory 
condibons of the unnary tract seem to be the most 
preealent cause WTicn hematuna is the presenting 
symptom in men the chances are tliat it is due to either 
papilloma or carcinoma of the bladder in 50 per cent 
of the cases It seems, howcsxr, in women the cause 
IS as likely to be inflammatory as ncoplosbc IVTien 
hematuna occurs ns an only symptom (05 coses), there 
IS a two-to-onc chance that it may be due to the same 
condibon as above, whereas in women (10 cases) the 
commonest causes was renal calculi 

The prostate assumes the leading rule os a common 
cause of hematuna in men at the age of fifty or beyond 
lUustrabve of the above may be cited the following 
In 130 cases of hematuna m men over sixty years of 
age, 43 per cent were suftenng from papilloma or car- 
cinoma of tlie bladder, and 37 per cent from either 
simple or malignant enlargement of the prostate 
Not infrequently both carcinoma of the bladder and 
prostabc enlargement arc associated The symptoms 
in some cases arc rather similar and unless cystoscopy 
IS performed a case may for a bmc be considered to be 
one of prostabc enlargement, resulting in the loss of 
valuable tjme 

When hematuna is classified according to the vanous 
decades of life it is found that the first and second arc 
relabvciy free of bleeding Inflammatory condibons 
and calculi are most frequenUy found as a cause in 


both sexes during the second and third decades 
Neoplasm becomes the commonest cause of hematuna 
in men m the fifth decade of life and in both sexes m the 
sixth decade 

Carcinoma of the kidney is rare — it was the cause of 
only 2 5 per cent of aU the reported upon cases of hema- 
tuna and was found six bmes oftener m men than in 
women Not uncommonly painless hematuna may be 
caused by renal calculi The diagnosis of hematuna due 
to vancose vesica] vemsmust bemade with greatcaubon, 
unless the bleeding is actually seen to be coming from a 
vanx It IS imperabve that a cystoscopy be done 
during the attack of bleeding in order to determine, if 
possible, the source On the other hand, best results 
in cases suggesbvc of carcinoraa vesicie, with foul unne 
containing much blood, are usually obtamed after 
several days m bed and lavage of the bladder 

Of the 00 cases of unexplamed hematuna, 49 were 
traced, and the subsequent history and findings dis- 
closed that, of these, four cases (8 per cent) reported 
tliat calculi had been either passed or removed, 33 
(07 per cent) were almost well, no more bleeding havnng 
occurred, eight (10 per cent) reported recurrence of 
bleedmg on one or more occasions All were well or 
only slightly inconvenienced except one man who had 
syphilis and had become blind, and four (8 per cent) 
had died, two of acute lung conditions unassociated 
with the hematuna, one of caranoma of the prostate 
eight years after his attendance at the hospital, and one 
of stroke 

The most difilcult cases to diagnose are those giving 
few symiptoms other than the hematuna, which has 
ceased by the brae the pabent reaches the hospital 
Cases of unexplamed hematuna fall into several 
different catagoncs, the prognosis is good if nothing 
abnormal can be found on full urologic mvesbgabon 

Several graphs and charts accompany this rather 
interesting stabsbeal article 

Davis H Parboll, M D 


THE KIDNEY 

Destroynng the Kidney Function by Roentgen Rays 
Ernst Navrabl Strahlentherapie, 1933, XL VII 348- 
368 

Klein suggested the bcatanent of cases with fistula 
of the ureter by roentgen irradiation of the kidney, 
in sufficient doses to desboy the funebon Navratil 
tned this in a number of cases, one received 240 per 
cent H E D during 3 weeks, the second case 240 per 
cent H E D in 2 senes, a third case 160 per cent 
H E D in 7 vreeks, a fourth case 100 per cent H E D 
in 18 days, and a fifth case 130 per cent H E D withm 
one week In not a smgle instance was the treatment 
successful Three kidneys could be examined histo- 
logically after removal, no changes could be found 
which might be attnbuted to the roentgen exposure 
Ernst A P 0 H 1 .K, M D , Ph D 
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(LAFAY) 

The original French iodized oil for roentgeno- 
logical exploration. 

Now Available for Iodine 
Therapy in Two New Forms. 

Both Council Accepted. 

Lipiodol Capsules— each 0.5 gms. (7M 

grs.) Liplodol, or 3 1 grs. pure iodine — in flasks 
of 50 capsules. 

Lipiodol Tablets — pleasantly chocolate 
flavored, each containing 5/10 gr. of the calcium 
salt of the fatty acid. In tins of 50 tablets. 

Both permit of extended internal iodine medica- 
tion with the minimum incidence of lodism. 

Suitable packages for R labeling. 

Never exploited to the laity. Your 
request for a sample will receive 
prompt attention 
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Are you receiving radiation 
in excess of the permissible 
daily tolerance dose? 


You will never Ijiow unless you check 
your exposure daily with a Victorcen 
ProtcXimetcr This new instrument, 
designed for all who arc connected with 
the X-ray laboratory, measures directly 
in roentgens or daily tolcrencc doses the 
amount of stray radiation you are 
receiving 

Further information furnished on request 


The Victoreen 

ProteXimeter 


The Victoreen Instrument Co. 

5806 Hough Ave. Cleveland, Ohio 


Radiological Technicians having proper qualifications and complying with the 
requirements of the Registry Board may be registered in 

The American Registry 
of Radiological 
Technicians 

The value of such registration in helping to maintain or improve the standards 
of this vocation is apparent It has many other advantages to the Radiologist 
as well as to the Technician 

PERSONNEL OF THE REGISTRY BOARD 
President— Dr Harr\ B Podcaskv - - - - Milwaukee, Wisconsin 

Vice President — Dr Robert A Areks - - - - Chica^, Illinois 

Secretary — Dr Ernst A Pohle ----- Madison, Wisconsin 
Examiner — Dr George M Landau - - - - Chicago, Illinois 


All communications should be sent to A B Greene, Executive Secretar) , 
Glen Lake Sanatorium, Oak Terrace, Minnesota 
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. . . with this new Fluoroscopic Screenl 


Fon ALMOST 20 lEAHS chemists lin>c elriNcn to 
«lc\clop a more hnlhonl fluoroscopic screen 
■wilhout succcBK* ★ But now the goal has been 
reached Patterson now offers such a screen made 
from a’ new fluorescent material ★ The new 
Patterson Tn pc B riuorcicopic Screen about one* 
third more brilliant than llie Patterson "Standard” 
Fluoroscopic Screen Furlhcmiorc, with this new 
screen, llicrc ih all around sharjicr detail ★ Yon will 
find the Patterson l>pc B Fluoroscopic Screen 
marks a decided step fonianl in fluoro«cop> and 


that It greatlj facilitates fluoroscopic diagnosis 
★ You arc sure to be impressed b} a dcnion- 
siralion of this new screen And )our dealer would 
gladl) gl^c >ou one ★ The Patterson Screen 
Company, Dept R A D, Towanda, Penna , USA 


Patterson 


Screens 


FLUOROSCOPIC 
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A Single Pleasant Dose in Plain Water 

National Tetradol Emulsion has com- 
mended itself to both physiaans and pa- 
tients It IS simple to prescnbe one dose 
in plam water or fruit juice It is easy to 
take, for it forms a clear red liquid 

Its results m cholecystography are de- 
pendably satisfactory 

Nabonal Tetradol Emulsion is marketed 
only in single dose contamers, each bottle 
contaming 4 grams of dye It is obtain- 
able direct from your X-ray supply house 

Literature and instructions for use will be 
supplied on request 

Pharmaceutical Laboratories 

NATIONAL ANILINE & CHEMICAL CO., INC. 


40 Rector Street 


New York, N Y 
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NEO-IOPAX 

t»o.u s. rot Oft. 

Oftodfum N M«thyf.3»5-€iJfodo.4*pyridoxyf»2i6-dIcorboxvtof# 

(KNOWN IN EUROPE AS UROSeLECTAN B) 

ilia imforovetJ fotx>Juci for tniravenous wx>^raphy 
has Leen accoptcJ Ly ilio ^ourtctl on (fPharmacy anJ (^Itemtdry 
of iJic AMERICAN MEDICAL ASSOCIATION 


Neo lopox IS a preparation which hat been successfully used for in- 
Irovenous urography and was first made available to the medical 
profession by Ihe Sehering loboratories We ore presenting 
NeO'lopax to the medical profession for use in the diagnosis of 
lesions of the kidneys, ureters end bladder Only 20 cc of 
Neo-lopox IS required today for a cleor cut visuolizotion of the 
genito-unnary tract Physicians can use Neo lopox with con- 
fidence for the determination of conditions for which it is indicated 


Compfefe /iferafvre from 

SCHERiNG CORPORATION 

75 West Street * New York, N Y. 
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Note the 
many new 
Improvements 


2 

3 

4 

5 


A new method of suspending the gnd proper 
so that it moves smoothly and without jerkmg 
in every position, honzontal, vertical, Tren- 
delenburg, or tilted at any angle 

A new speed control which will operate per- 
fectly for years 

An illummated timer dial which permits 
figures to be seen even in a darkened room 

An exposure timing device for automatic 
operation of the time switch 

Magnetic release permitting Bucky movement 
to be started from a distant point 


This Brady-Potter-Bucky Diaphragm (size 17 m 
X 17 in) IS the very latest development in Dia- 
phragms and contains all the improvements sug- 
gested since we brought out the first Bucky 
Diaphragm in 1920 It retains all the valuable 
features of the older models and in addition 
possesses many improvements that tend to pro- 
duce the finest possible radiographic work 



Large Flat Model 

BRADY- 

POTTER- 

BUCKY 

DIAPHRAGM 

Dimensions Width 22 in Height 3 in 
Depth 25 m CataJog No 104 — 

17m tl7m Flat Top Brady-Bucky Diaphragm 


The overall size of the Bucky has been reduced 
considerably, when compared to the old model, by 
rearranging the working parts The cassette tray 
will accommodate a 14 in x 17 in cassette either 
way, and is equipped with the new centenng de- 
vice, manually operated, which centers any size 
cassette directly under the center of the Bucky top 
Standard compression equipment is furnished with 
this Bucky to immobilize patient during exjjosure 


$260.00 


Write for 
Complete 
Information 



GEO. W. BRADY & CO. 

Distributors of X-Ray Supplies and Accessories 

809-17 S WESTERN AVE. CHICAGO, ILL. 
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Here is the Reason Keleket 
^ desiqned the Techron 



T he Roentgenologist demanded films 
of true diagnostic value, produced 
consistent!) and routinely 

Keleket engineers, alert to this demand, 
designed the Techron 

It IS radicall) different, entirel) new, fea- 
turing a built-in standardized anatomical 
energ) technique, employing basic princi- 
ples practiced in efficient X-ray labora- 
tories for man) ) ears 

The Techron guarantees radiographs of the 
highest quaht) — as many as you want — 
as often as you want them — a ithout varia- 
tions We suggest that you mail the 
coupon and get the complete story 


THE KELLEY-KOETT MFG CO , Inc 
222 West Fourth Street 
Covington, Ky 

Gentlemen I want to famiiianze myself mth the quali- 
fications of the Techron Without obligating me, send 
me Bulletin No 30 

Name 

Address 

City State 



SUPPORT your 
advertisers. 

RADIOLOGY 

accepts only 
trustworthy ad- 
vertising. 

Advertisers 

support 

RADIOLOGY 

and each reader 
should support 
these advertisers. 
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For ,=J-ccii'cacu in Gall Bladder Diagnosis 

Reports irom leading roentgenologists uniformly mention the 
clear gall bladder pictures obtained by lodeikon 

Tbose ivbo use tbe oral method stress its simpbcity and lack of 
reactions following admmistration (usually in grape juice) 

You are invited to send for literature 

lODEIKON 

ONE OF 1500 FINE CHEMICALS 


CHEMICAL 



Second and Malhnckrodt Sts. 


WORKS 
St Lonis, Mo. 



There is no dose assurance 
without accurate measurement 



Condcn«cr r-meter 
(»]aR8cr-Scltr 


The purchase of a Victorcen X-ray meas- 
uring instrument is an obligation which 
you owe to yourself in 1934 

When you can define a treatment in roent- 
gens, then )our technique strengthens 
Its effectiveness as it is based on the 
international standard, which is the only 
true prescription for any X-ray dose 

E\chisive foreign distribution 
The General Electric X-Ray Corp. 


The Victoreen Instrument Co. 

5806 Hough Ave., Cleveland, Ohio 
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SAFETY 

assured by this 
Philips ^^Mctalix^^ 
Shockproof Shield 

Radiologists realize the necessity of 
taking precautionary steps to insure complete 
safety to patients 

By adding this Philips "Metalix" 
Shockproof Shield to your present apparatus, 
you safeguard against possible hazards, with- 
out discarding any part of your present 
equipment This shield and cables rank as 
permanent equipment, and replacement filler 
tubes actually cost less than the non-shock- 
proof type 

This “Metalix” Shockproof Shield 
eliminates the possibility of injuries due to 
high tension and unwanted radiation It 
also increases your scope of action and 
adaptability in use Positioning of patients 



Scientihc and engineering principles 
have developed a new cooling system in this 
shield which eliminates the necessity of a 


IS less difficult, because you do not have liquid cooling medium 

to take precautions against electric shock DeUmte mformation sent on request 


300 Fourth Avenue, 
New York City, N Y 


PHILIPS METALIX CORP 


329 South Wood Street, 
Chicago, III 




Completely shockproof for fluoroscopy i Full 
length travel fluoroscopic mechanism f FuU 
length travel Bucky Diaphragm y Perfect 
counterbalance of all moving parts < Automatic 
centering of film in Bucky i Indicator of Table 
Angulation y Concealed lubrication -f Move- 
ment from Trendelenberg to Vertical — 11 seconds 



PICKER WA I T E 


X-RAY CORP 


X-RAY iMFG CO 


^00 Founh A-senue, New York, N Y 
Superior at 30th, Cle^ eland, O 

Oiricrs IN THE PRINCIPAL CITIES OP THE UNITED STATE 



YOU SET your electrical factors in exact units You choose the correct exposure 
for each case. You select your chemicals for their constant punt} Care is 
exercised in evciy^ detail • Wlicn } ou load your cassettes, use film that mil sup- 
port this knoidcdgc and skill • Make } our care and expenence count Use only 
Eastman Film Each film mil be c\actl> like the last — exactly hke the next 
For successful results, always standardize on Eastman Ultra-Speed X-ray 
Film • Eastman Kodak Company, Medicxil Division, Rochester, New York 

^ EASTItfAIV Vitrn-Speea X-KAY FILM 
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Radiology is entered as second class matter April 23, 
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THE ROENTGEN RAY AS AN AID IN THE DIAGNOSIS OF DISEASE OF THE 

NASAL ACCESSORY SINUSES' 

By JOSEPH C BELL, M D , LomsviUe, Kentucky 


^PHIS paper is not presented with the 
idea that it introduces anything new 
either in technic or interpretation 
Tlie technic used is a combination of well- 
known methods which, in my work, has 
proven satisfactor)’’ in the study of sinus 


aan treating diseases of the accessory si- 
nuses if they are properly interpreted 
Satisfactory results can be obtained only 
through painstaking effort and by the use 
of proper equipment and technic -■ Inter- 
pretation requires a thorough knowledge 



Fir 1 Head chmp in place on table 

Buck> diaphragm 


Tube centered o\cr center of 


disease The roentgenologic findings may 
b^f the greatest help to the physi- 

'Hcad before the HadioloRicnl Socictt of Xortli 
Anicnca at tlic FiKlitecnth Annual MectmR. at Atlantic 
Cili.Vo\ 2S-Dcc 1.1932 


of the normal and at least a working knou 1- 
edge of the common abnormal conditions 
Experience plajs an important part in in- 
terpretation, providing it carries with it 




When Economy h the ’Watchword 
—Buy the 3RB CooEdge Tube 



T here Sno denying the fact thatman} 
technicians arc handicapped in pro- 
ducing a consistent]) good quality of 
radiographs, because the x-ray tubes 
they arc obliged to use today need cither 
repairs or replacement, postponed by 
stringent cconom}^ measures 

The 3RB CollidgcTube will solve this 
problem for ) ou as it has for hundreds of 
other laboratories With its Benson 
focus the 3RB offers a range of service 
equivalent to that formerly obtained 
with two tubes, viz , the models R 
(“loma )and3R(“3oma )Coolidgc 
tubes 

The reason IS simpl) this the Benson 
focus gives ) ou the adt antageofan effec- 
tive focus having an area approximating 
that of the 10 ma round focus tube, but 
which permits energies to be used which 
formerly required the use of the 30 ma 
round focus tube Accordingly^ the 
3RB offers you these higher milliam- 
perage technics with a radiographic 
detail equal to that of the old “10 ma 
round focus tube 

Thus the 3RB represents a range of semcc 
which formerly required two tubes or a $250 
imestment Your insesttnent todaj — for this 
genuine Coolidgc tube made by the 
onginal designer and manufaernrer — is 
onlj 5100 

Write for full particulars 

GENERi^^CTRtC 
X-RAY d^^RATION 

Branches in Pnnctpal Qlies 
2012 Jackson Boulevard 
CHICAGO, nXINOIS 
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Fig -1 Position No 3 First Fig 5 Position No 4 Sec- Fig 6 Position No 5 Lateral 
stereoscopic position for antra ond stereoscopic position for 

antra 


diaphragm and center the tube m the same 
place 

In the second position, that described 
by Granger, the clamp permits exact cen- 
tenng, while the pointer permits the di- 
rection of the central beam on a hne paral- 
lel to one passing through the tragus The 
Bucky diapliragm is used routinely 

The third position is essentially the 
Waters, and is the only one in which stereo- 
scopic films are used routinely It is my 
opinion that this is a most satisfactor}'- 
posibon for \asuahzing the antra and that 
stereoscopic films add greatly to the ac- 
curacy of interpretation As mdicated, 
the tube is centered immediately over the 
antenor margins of the antra, and the 
first exposure made The tube is then 
shifted toward the vertex, a distance of 
2 5 inches, and the second exposure made 
The tube is tilted only if the cone is small 
and there is danger of cutting off a part of 
the area that should be shown 

The fourth position is the lateral In 
mj expenenee it has little value in showing 
disease of the sinuses, but it does, to some 
extent, show the tj^ie of sinus develop- 
ment and mai reical easily demonstrable 
intracranial patholog) , especially in the 
region of the sella turcica 

\s stated abo\ e, these are the positions 


used routinely but certain t)qies of abnor- 
mahties may require additional films made 
wnth the special purpose of demonstrating 
more satisfactorily the lesion present 
The axial, or vertex submental, position 
IS of defimte value m disease of the 
sphenoids and postenor ethmoids and re- 



Fig 7 Position No 0 Vcrtci: sub- 
mental po'^ition for \nsualizmg posterior 
ethmoids and sphenoids 
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Ttg _ Position No 1 \ isnaliration of frontal 

sinuses and antenor ctiinioid cells Tube inclined 
17 from the perpendicular 


Pig 3 Position No 2 Granger position, 
If angle, Bucky diaphragm used 



diligent study, a reasonable basic knowl- 
edge, and careful obscr%'ation of tlic con- 
ditions found at the operating table 

TECHNIC 

The first essential is secunug of techni- 
cally satisfactory films, adequate in num- 
ber, and made in such positions that each 
sinus IS showm clearly wnth the fewest pos- 
sible supenmposed shadows There are 
many factors w^hich are most important if 
this first requirement is to be satisfied, one 
of the most important and an often neg- 
lected one being dark room technic The 
proper dark room procedures are too well 
knowm to require repetition, but if results 
are to be satisfactory utmost care must be 
given these details 

Positions are an important considera- 
tion and the accompanying illustrations 
sen'^e to show the ones used in my prac- 
tice The head clamp was designed by 
the wnter and has two important pur- 


poses First, that exact centenng of the 
head m relationship to the \-ray tube and 
the center of the film may be easily se- 
cured, and the second, adequate fixation 
Many sinus films are misleading because 
rotation results m apparent increase m 
density of some of the areas because of 
supenmposed shadows This clamp is 
simple in construction and has proven to 
be most valuable, not only m smus exami- 
nations but in all examinations of the head, 
including encephalograms and ventnculo- 
grams 

The first position used, designated as No 
1, has for its purpose the visuahzation of 
the frontals and the antenor ethmoids In 
this particular illustration the forehead and 
nose are down and the tube mclmed 17 de- 
grees toward the feet The central beam 
IS directed toward the base of the nose, a 
centenng which is accomphshed by the 
clamp and the pointer In this position the 
above named sinuses are clearly shown In 
many of my examinations, however, I use 
a IT-degree angle block without the Bucky 


BELL 


DISEASE OF NASAL ACCESSORY SINUSES 


527 


Infections m these sinuses frequently 
accompany those of the postenor ethmoids 
on the same side, explained by the close 
relationship of their openings into the na- 
sal passage 

THE ETHMOIDS 

Either group of etlimoid cells may show 
acute or chronic changes similar to those 
of the sphenoids Hyperplastic changes 
in the mucosa are common, as are polyps 
InfecUons of the anterior cells often ac- 
company infections of the antra and fron- 
tals 

In the x-ray film, disease is manifest by 
an increase in the density of the sinus 
area In acute disease this increase is 


Fig 18 {upper 4 views) Case 0 Purulent infec- 
tion of left sphenoid Patient complained of pain in 
region of left eye radiating to the occipital area dunng 
a penod of one year The pain was more severe in 
the morning and less troublesome in the afternoon 
Transillumination and other clmical examinations were 
cntircl> negative The left antrum was imgated and 
fluid returned clear The left sphenopalatine ganglion 
was cocaniied wth some rehef X-ray examination 
showed definite clouding of the left sphenoid and no 
CMdencc of involvement of any of the other sinuses 
A diagnosis of a left sphenoid sinusitis was made This 
sinus was imgated through the natural opening and a 
cast of pus approximately six inches ui length was 
washed out The diameter of the cast was exactly 
that of the opening into the sinus Imgations were 
repeated upon tlirce occasions until the fluid returned 
clear The patient has had complete relief from 
symptoms since that time 

Fig 19 {lower 4 views) Case 7 Extensive mucosal 
thichcmng and poljpoid degeneration, right antrum 
Routine films and others after lipiodol injecbon 
Patient expcncnced an attack of pain in the region of 
the right c> c radiating to the right occiput, in October, 
1930 At that time the sphenopalatine ganglion was 
cocaniied and a refraction error in the eye was cor- 
rected This resulted in relief After a short penod 
howexer, tlic patient again began to experience pam in 
the nght antrum In February , 1932, this became 
acute for a penod of one xxeek At that time pus was 
washed out of the nght antrum X-ra> examination 
was done March 7 and 1 reported cvndcncc of xcry 
cxtensixL hyperplastic changes in the mucosa lining the 
aiitnmi I also stated that tlicrc probably had been an 
infection of the ethmoid cells and nght sphenoid at 
some tunc There was no ceidcncc of pus in the 
sphenoid at tile tunc of the examination Lipiodol 
injection confinned the opinion that there were xcry 
extensne hypertrophic eliangcs in the mucosa lining 
the right antrum and it was furtlicr stated that numer- 
ous polyps probably were present A Caldwell-Luc 
operation was done upon the right antrum The opera- 
tion rcxcalcd xcry marked, firm thickening of the 
mucosa of the antrum, with extensue fibrosis and dc- 
gciicr-ition A microscopic examination of tlie tissue 
rrmorid from the antrum was aported bt a patholo- 
gist as clironic inflammation mucosal degeneration 
fibroid polyposis This patient has liecn entirely free' 
from symiptoms since the operation 



Figs IS and 19 


homogeneous but in hyperplastic disease 
there may be increase in the density of the 
walls of the cells, together mth a lack of 
definition In some instances the changes 
may be osteolytic in nature and the cell 
walls may be less dense than normal or 
maj largely disappear 
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Figs 15 lfi» and 17 


same side, explained by the very close re- 
lationship of their areas of drainage into 
the nose 


THE SPHENOID SINUSES 

These sinuses vary greatly m size and 
sometimes are seen as a single cavity, due 
to a partial or complete absence of the 
septum This variation is important be- 
cause It frequently explains the fact that 
the entire sphenoidal area shows evidence 
of infection m cases m vhich, otherwise, 
changes are limited to the sinuses of 
one side onty Drainage is at the upper 
anterior margin and as a result is not sat- 
isfactory in all positions An acute puru- 
lent mfeebon results in generalized m- 
crease m density of the sinus area Reso- 
lution may take place or the disease may 
become chronic, with resultant hjqier- 
plastic changes in the mucosa By the 
use of the \-ray it is possible to differen- 
tiate between a purulent and a hyper- 
plastic sinusitis In purulent disease the 
area beneath the roof is increased m den- 
sity and the dependent margin of the 
roof cannot be seen, while m hjqierplastic 
disease the roof may be broad and dense 
and the dependent margin lack definition 
Granger's excellent uork has been most 
important m the demonstration and m- 
terpretation of the vanous abnormalities 
of these sinuses 


Fig [upper 4 itrws) Case 4 Acute in/ecbon of 
left frontal ethmoid cells and antrum Anterior eth- 
moid cells obliterated Child acutelj ill apparently 
on verge of uremia Verj rapid rccor erj after drainage 
of infected sinuses 

Fig 10 middle 4 Tines (routine esammation) and 
Fig 17, Imeer 4 views (examination after hpiodol m- 
jcction) History of an acute smus infection of 3 
weeks’ duration [Case 5) Pam in region of left cheek 
for 10 dajs Inspection showed large amount of pas 
in middle fossa Antrum ivas imgated and much 
pus was obtained X ray examination showed marked 
clouding of left antrum left anterior and postenor 
ethmoids the entire sphenoid area and the left frontal 
'The clouding of the entire sphenoid area was attributed 
to the fact that the septum was probably absent 
Films made after mjecUon of hpiodol mto the left 
antrum showed a veo marked uregular thickening 
of the mucosa, likely vnth polypoid degeneration An 
opmion was expressed that this was probablj an acute 
infection supenmposed upon a chrome one After 10 
days of conservative treatment the acute infection had 
lar^y subsided Radical operation was not done 
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Infections in these sinuses frequently 
nccompnny those of the posterior ethmoids 
on the same side, explained by the close 
relationship of their openings into the na- 
sal passage 

THE ETHMOIDS 

Either group of etlimoid cells may show 
acute or chronic changes similar to those 
of the sphenoids Hyperplastic changes 
in the mucosa are common, as are polyps 
Infections of the antenor cells often ac- 
company infections of the antra and fron- 
tals 

In the x-ray film, disease is manifest by 
an increase in the density of the sinus 
area In acute disease this increase is 


Fig 18 (upper 4 vtrjis) Case C Purulent infec- 
tion of left sphenoid Patient complained of pain in 
region of left eye radiating to tile occipital area dunng 
a period of one year The pain was more severe in 
the morning and less troublesome in the afternoon 
Tmnsillumination and other clinical examinations iiere 
entirely negative The left antrum was irrigated and 
fluid returned clear The left sphenopalatine ganglion 
lias cocanizcd vnth some relief X-ray examination 
showed definite clouding of the left sphenoid and no 
evidence of involvement of any of the other sinuses 
A diagnosis of a left sphenoid sinusitis was made This 
sinus was imgated through the natural opening and a 
cast of pus approximately six inches in length was 
washed out The diameter of the cast was cxacU> 
that of the opening into the sinus Imgations were 
repeated upon tlircc occasions until the fluid returned 
clear The patient has had complete relief from 
symptoms since that time 

Pig W (lou'cr 4 views) Case 7 Extensive mucosal 
thickcmng and polypoid degeneration, right antrum 
Routine films and others after lipiodol injection 
Patient experienced an attack of pain in the region of 
the nglit eje radiating to the nght occiput, in October, 
lUdO At tliat time the sphenopalatine ganglion was 
cocanizcd and a refraction error in tlic eye was cor- 
rected Tins resulted in relief After a short period 
however, tlie patient again began to cxpcncnce pain in 
the nght antrum In Februarj, 1032, this became 
aeutc for a penod of one week At that time pus was 
washed out of tlie nght antrum X-ra> examination 
was done March 7 and I reported cvndencc of verv 
extensive hvperplaslic changes in the mucosa lining the 
antrum I also stated that there probably had been an 
infection of tlie ethmoid cells and nght sphenoid at 
sonic time Tlierc was no cvndcncc of pus in the 
sphenoid at the time of the examination Lipiodol 
injection confirmed the opinion that there were very 
extensive hypertrophic changes in the mucosa lining 
the nght antrum and it was further stated that numer- 
ous jinlyps probably were present A Caldwell Lue 
operation w as done upon Uic nght antrum Tlie opera- 
tion revealed very iiiarke-d firm thickening of the 
mucosa of the antnim, watli extensive fibrosis and de 
generation A microscoiiic examination of the tissue 
removed from the antrum was reported bv a patholo 
gist as chrome inflammation, mucosal de-geiicmtion 
fibroid iHilvjiosis This patient has been ciitirelv free 
from SMiiiitoins since the operation 



Figs 18 and 19 


homogeneous but in h} perplastic disease 
there may be increase in the density of the 
nails of the cells, together nith a lack of 
definition In some instances the changes 
may be osteolytic in nature and the cell 
xtalls may be less dense than normal or 
may largcl} disappear 
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Fig 20(/eyif) Cose" Hyperplastic tissue reino\ cd 
from antrum 

Fig 21 {nght) Case 8 Hyperplastic tissue re 
moi-ed from antra 


THE ANTILV 

In acute infectious disease there usually 
IS a homogeneous increase in the density 
of the antrum involved, due to swelling 
of the mucosa, the presence of pus, or 
both If the mucosa is swollen, the inner 
margin of the thickened mucosa can usu- 
ally be seen and it is likely to be regular 
and defined with fair sharpness This is 
usually true also of allergic swelling with- 
out infection 

Drainage of tlic antra is not \ cry satis- 
factor)' because the openings into the nose 
are at the upper medial aspects, and be- 
cause of this, at least partly, chronic 
changes are common These usually arc 
manifest by hyperplasia of the mucosa, 
often followed by polypoid degeneraUon 


Fic 22 (upper 4 Views) Case S Routine films 
Fig Zi (tower 4 Views) Case S Films made after 
hpiodol injection Patient cxpcncnccd acute a^ck 
of pain in left side of head 13 j ears ago Had 
nitnrk 0 montlis later Tlicsc attacks recurred at 
intervals of about tuo or three months after that time 
Polyps were remo'ed froni the nose tno yrars ago 
Otlicrs ha\c been remoied at intenals since, p 
continued at intenals Nasal examination sho«^ 
polyps in the middle meatuses Transillummation 
fvai^sscntially negative ImgaUon shoned some old 

(Oct 7 1032) shoned evidence 
of extensive hj-perplastic changes m the murosa hmng 
toif tlTc anU? together n.th ex.dencc of changes 
rc^Ung from infection m the ethmoids and 
T loiodol injection n-as done and the films showed 
{a^ irregular filling defect m the fl^r ^he ngW 
Indira considered to be charactenstic of changes 

rc^Ung from IsT'exTen'L'^ c'ha^^ 

with polyps V bilateral Caldwell-Luc 

were noted Jy , marked hypertrophic changes 
"a oTth^fn^J:: ^th^lypo^ degen^- 
in the Intranosal operations were done 

Uon were found changes simdar to 

founf “^e%atfent has been 
tZS. symptoms smee the operations 


In an x-ray fihn the hypertrophied 
mucosa is shown by a shadow extending 
inward from the bony wall of the antrum 
In a chrome active infection the inner 
margin of this shadow is hkely to be irregu- 
lar and indefinitely defined, but m cases m 
which the shadows are due to an old 
fibrosed mucosa the margins are dense and 



Figs 22 and 23 
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shaqjly defined Polyps are seen as ir- 
regular shadows of vaiyong sizes project- 
ing inward from the margins and are 
found m any part of the antrum, espea- 
ally the floor and lateral aspect An an- 
trum filled with pus as a result of chronic 
disease cannot be differentiated from an 


Fir 24 {upper 4 news) Case 9 Recurrent sinu- 
sitis of nght antrum after radical operation, apparently 
reinfected by drainage from right cthmoids and frontal 
This patient had first symptoms of sinus disease in 
1928, at 14 years of age Onset took place after 
sivimming, being charactenred b> pain over right e>e 
Examination at that time showed infection of the 
nght antrum, nght antcnor ethmoid cells, and nght 
frontal, confirmed by x-ray examination and trans- 
illumination Symptoms subsided in ten davs There 
was a recurrent attack mne months later, at which 
time the antrum seemed chief!} to be involved An 
mtraiiasal window was made into the nght antrum m 
June 1929 This window closed rather promptly and 
the patient had a recurrence of s>Tnptoms m December, 
1929 In Jul} , 1930, a Caldwell-Luc operation was 
done upon the nght antrum In November, 1930, a 
reinfection took place m the nght antrum and at that 
time purulent drainage vras found coming from the 
nght antcnor ethmoid ccUs and tlie nght frontal In 
Tebruar}, 1931 a vury large window was made into 
the antrum and a rubber dram was left m place for 
five da}S Improvement followed, but m Februao 
1932, the patient began to have symptoms again In 
June, 1932, an vray cvammation showed some mcreasc 
m tlic density of the nght frontal and the nght antenor 
ethmoid area There was v cry marked increase in the 
density of the nght antrum and at that Ume an opmion 
wus expressed that the increased density of the antrum 
was cvndentlv tlic result of a longstanding infection 
probably wath marked thickening of the mucosa and 
polypoid degeneration In July of this year a Cald- 
wcll-Luc operation was done on the nght The antenor 
wall of tlic antrum was found to have regenerated 
after prevnous operations The mucosa was found to 
lie greatly thickened and polypoid degeneration was 
present. July 19 a Lynch external ethmofrontal 
operation was done Evidence of chronic inflammation 
was noted m the mucosa lining the frontal sinus and 
hy pcrplastic changes together with polyps, were found 
m tlic cthmoids This patient has bixm free from 
sy inptoms since tlic last operation 

1 ig 25 {lower 4 nncs) Case 10 Antcnor filling 
defect due to poly ps and hvpcrplastic changes in 
mucosa Patient c-xpenenced pain m region of nght 
check, radiating over nght eye, more or less constantly 
for a penod of one v ear, aggravated by colds Exami- 
nation of the nose was essentially negative The nght 
antnim was imgated and the fluid rctume-d clear 
Trin'-iUummation was negative The routine films 
showed evidenec of very slight thickening of the mucosa 
in the nght antrum Lipiodol injection was then 
done I ilms made in the postcro-antenor position 
were cssentialU negative However, stereoscopic films 
Were made in the nght lateral position and tlicy showed 
a large filling defect in the antcnor inferior aspect of 
the nght antrum evidently the ixesult of extensivo: 
lupertrophic changes m the mucosa Operation re- 
vealed a large polyp extending out from the antcnor 
and infenor portioius of the wall of the nght antrum 
Tile mucosa hmiig this portion of the antnim was 
hvperpUstic but was limited to this region The 
patient has had complete relief since operation which 
was done more than a y ear ago 



Figs 24 and 25 


acute infection and is usually not asso- 
ciated xyath extensive changes in the 
mucosa 

Maxillarj cjsts may resemble polyps, 
making it difficult to determine tlieir true 
nature uithout the use of an opaque me- 
dium and a dental examination The so- 
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Figs 20 and 27 

Fig 20 (tipper 4 nnrj) Cose 11 Marked increase 
in densit> of right antrum Cun-ed upper margin 
indicative of large poIjTi 

Fig 27 (lower 4 views) Case 11 Filling defect 
after lipiodol injection Operation revealed large poljp 
growing from anterior infenor wall Hj-perplasia of 
the mucosa limited to tliat area 

called folbcular cysts may have teeth m 
them which \nll md m the diagnosis 

The antra may var>' in size and the dif- 
ference in density may be misleading un- 
less films are made stereoscopically 


GENERAL CONSIDERATIONS 

Tumors — benign or mahgnant — ^raay m- 
volve any of the above sinuses They 
may be mistaken for changes resulting 
from infection In mahgnant tumors, 
bone destruction suggests the true nature 
Traumatic disturbances may involve the 
sinuses, the walls may be fractured, there 
may be hemorrhage into the sinuses and 
often secondary infection follows In- 
fections of any of these sinuses may ex- 
tend into the surrounding bony walls, an 
osteomyelitis may result, and an infected 
sinus may rupture into any of the sur- 
rounding areas 

Sinusitis IS a frequent complication of 
many acute infectious diseases, especially 
influenza, scarlet fe\er, and measles 
The inadence is high m pulraonai^" tuber- 
culosis and it may be a senous comphea- 
tion in diabetes True tuberculous and 
syphilitic infections of the smuses take 
place but are relatively rare Sinusitis is 
found frequently in the presence of bron- 
chiectasis, certainly aggravating the con- 
dition in the chest, and it may well be a 
causative factor in the onset of the dis- 
ease 

THE roentgenologist’s REPORT 

This report should include a descnption 
of the conditions noted m each sinus, in- 
cluding variations in size and m the thick- 
ness of the walls The latter is espe- 
cially important m the antra, for varia- 
tions in size and thickness may add to the 
difficulty of operation unless they are rec- 
ognized The report should give a de- 
tailed interpretation of the significance 
of the vanous findmgs and should state 
ivhat abnormahties are thought to be pres- 
ent If this IS done, the roentgenologist 
ivill render a real seriuce to the physiaan 
referrmg the case and will be accorded his 
proper place as a consultant 

discussion 

Dr Morris E Newman (Buffalo, N Y ) 
Although not a member of your Societj 
but enjojung its pmnlege through the 
courtesy of one of your members, I should 
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like the opportunity to say a few words 
on Dr Bell’s paper from the angle of the 
otolarjmgologist 

I ha\ e been interested for a good many 
j ears m the relation of bronchiectasis and 
sinus infection, and it is my opimon that 
ever}'- case of bronchiectasis has or has had 
an ethmoid infection, and many cases 
have an associated infection in the maMh 
lary antrum 

Lipiodol mjection is commg into more 
common use in diagnosis of chrome smus 
disease I should like to question the 
speaker as to whether he mstills the hpio- 
dol himself or has it done by a nose and 
throat speciahst — ^whether the antra are 
washed out pnor to the instillation of the 
oil or whether the oil is put in through the 
normal antrum onfice I think the pic- 
ture as seen following an antrum wash 
witli hpiodol injection differs from the pic- 
ture as seen in a case m which the oil has 
been injected into a sinus not previously 
imgated 

In reference to the question of trans- 
illumination by the rhinologist for diag- 
nosis of smus infection, I think we are 
getting farther away from forming our 
opinion on transillununation alone, es- 
pecially m cases of thickened bone and 
old chronically thickened membranes, and 
are referring our cases to the \-ray speciahst 
and depending more on his interpretation 
of the sinus plates, m conjunction ivith 
our clinical findings, and disregarding 
transillumination as an important ad- 
junct 


Vig 2S Uif>t>cr 4 rtc^'s) Case 12 Cxtcnsise hj-per- 
plastic sinusitis m patient with definite bilateral bron- 
chiectasis Chest s>inptonis hate almost cntircl} dis- 
appeared since radical operation on antra and intra- 
nasal operation on ethmoids 



Figs 2S and 29 

Fig 29 {lover 4 vicvs) Case 12 Lipiodol injection 
show ing cj lindncal t>’pc of bronchiectasis in right loiver 
lobe Condition is c\ idcntlj bilateral 


LUCKENSCHADEL OF THE NEWBORN 

By HOWARD P DOUB, M D , and JOSEPH T DANZER, M D , Department of 
Radiology, Henry Ford Hospital, Detroit, Michigan 


BOUT a year ago a newborn bab}' was 
referred to us for roentgen e\amina- 
' tion of the skull and spme The 
chnician reported that the skull bones felt 
as if the)^ could be molded slightly, and 
that there were soft spots present over the 
head There was also an extensive spina 
bifida, with meningocele, present Roent- 
gen examination revealed numerous 
lacunae, mth bony nbs surrounding them, 
throughout the skull There nas also an 
extensive spina bifida present On search- 
ing the literature no descnption of tins 
S 3 mdromc could be found in English but 
it vas adequately described in the Gennan 
literature Recentlj’’ an excellent descnp- 
tion of this anomah' uas gnen bj' Kerr 
(S) m the “Amencan Journal of Roent- 
genology and Radium Therapy " 

Vanous names ha\e been applied to 
this condition bj' authors writing on the 
subject It has been called “relief skull," 
“lacuna skull," and “Luckcnscliadcl ” 
Throughout this communication we wall 
use the term "Liickcnschadel,” as ongi- 
nally given bj' Engstler (2) 

In 1S75, James F West (15) desenbed 
a case of spina bifida, with meningocele, 
m the cemcal area Associated mtli the 
spinal condition were small defects which 
occurred throughout the vault of the skull 
Tins IS the first descnption of a case pre- 
senting associated defects in the skull and 
spinal column A little later von Reck- 
linghausen (14), in discussing spina bifida, 
desenbed two cases which had associated 
skull defects, apparently examples of this 
condition In 1403, Heubner (4) discussed 
the fact that m cases of spina bifida one 
frequently finds associated defects m the 
cranial bones and reported a case of spina 
bifida and club feet, with very marked 
skull changes Perhaps the most complete 
article on the subject is one by Engstler 
(2), which appeared in 1905 He made 


an extensive survey of the hterature and 
collected 12 cases The inclusion of some 
of these cases is questionable, however, 
owing to incomplete autopsy reports He 
gave an excellent descnption of the con- 
dition and noted the assoaation of the 
spinal and cramal defects After study- 
ing Engstler’s (2) cases, Wieland (16) de- 
cided that two different types of cases 
W'cre represented in his report — one, the 
condition under discussion, and the other 
a simple apposition defect One of the 
most complete studies of this condition 
was reported by Faust (3) in 1931 He 
desenbed in great detail the gross and mi- 
croscopic pathologj-^ represented, and also 
discussed thoroughl) the vanous theones 
relating to the etiologj’- 

The appearance of the skuU does not 
show a charactenstic deformity There 
IS a tendencj' m most cases, however, to- 
ward hydrocephalus, although skulls of 
normal appearance have been desenbed 
and even tw'o cases of microcephalj'^ Upon 
palpation the skull feels plastic, as though 
it could be easil)’’ molded wath the hand, 
and tliere ma}" be numerous small soft 
areas felt tliroughout the vault of the 
skull The sutures may be widely' sepa- 
rated These cases of skull deformity 
ha\ c an associated spina bifida or encepha- 
locele 

The roentgen film discloses an abnormal 
calcification of the bones of the vault of 
the skull, a calcification which occurs m 
the form of bony nbs which inclose sharply 
outhned, rounded or oval-shaped areas of 
radiolucency due to a lack of calcification 
This gives the skull a honey-combed 
(Schmz, 11) or net-hke appearance which 
IS charactenstic of the condition These 
bon}’^ nbs are mchned to have a rather 
dense, ebumated appearance, accentuated 
by the areas of lessened density surround- 
ing them Assoaated with the skuU changes 
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IS found the typical appearance of spina 
bifida, ^^^th meningocele Encephalocele 
may also be seen 

On postmortem e\ammation the outer 
layer of the cramal bones is found to be 
smooth to the touch The cranial de- 
fects are covered by a stout parchment- 
like membrane or a thin layer of bone 
The inner table of the skull presents a dif- 
ferent picture a rough and irregular sur- 
face, mth many interlacing beams of bone 
between which are round or oval depres- 
sions or lacunas These lacunae measure 
from 0 5 to 2 5 centimeters in diameter 
and vary from a shght depression m the 
inner table to a complete penetration 
through the skull bone Faust (3) made a 
comprehensive gross and microscopic study 
of the cramal bones of one of these cases 
and states that these bony beams are hard, 
thick, and nch m blood vessels 

There is a sharp disagreement among 
different authors in regard to the etiolog^-^ 
of this condition, the most common theoxy’’ 
being that of a pressure disturbance 
This IS supported by such waters as von 
Recklinghausen (14), Faust (3), Wieland 
(16), Schuller (12), ^hmz (11), and others 
Von Recklinghausen (14) beheves that 
the condition may exist as the result of 
anatomical defects, but states that it may 
begin as a meningeal hydrops which pro- 
duces an increased pressure of the spinal 
fluid and causes a herniation of the spinal 
canal Faust (3) believes that there is 
increased intracranial pressure, and that 
the meningocele or encephalocele acts as 
a tension valve for the subarachnoid fluid 
He belie\ cs that the cleft formation of tlie 
mcdullaiy' tube is of pnmaiy^ importance 
and the malformation of the skull the re- 
sult of this Wieland (IG) states that the 
circumscnpt erosions are explained through 
tlic meclianical action of increased pres- 
sure Because of the especially rapid 
grow til of the brain at this age, the lateral 
portions of the skull arch arc unde\ eloped 
and. therefore, the skull is more suscep- 
tible to the fonnation of defects at this 
time from the influence of increased pres- 
sure 



Fig 1 (Case 1) Photograph showing meningocele 


Engstler (2) opposes the theoiy that 
increased pressure is the etiologic factor 
in this condition He believes that there 
IS occlusion of the vertebral artery, with 
a consequent lessening of blood supply to 
the cranial bones, the latter condition 
interfering ivith their normal calcification 
According to tins author, it is a condition 
pnmanlj of maldevelopmcnt 
Cohn (1) does not believe that these 
defects can be accounted for b} mere 
mechanical pressure, but are the result of 
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delayed development or calcification of 
the cramal bones He states that he has 
seen such deformities m infants who are 
otherwise normal 

The roentgen appearance of Lucken- 


however, and soon changes to normal cal- 
cification In 1921, Hughes (5) reported 
a series of cases which he called “cramo- 
tabes ” He states that craniotabes, aris- 
ing dunng the first few months of infancy, 



Fig 2 (Case 1) Boiij nbs enclosing lacun-c T>T)ical appearance of 
LCckenschfidcl 


schadel is unlike the appearance seen m 
most other skull conditions It must be 
differentiated from the soft skull apposi- 
tion defect desenbed m detail by Wieland 
(16), who states that the latter defect is 
due to the fact that dunng the last few 
months of pregnancy the brain grows so 
fast that the membranous portion of the 
skull IS expanded and the calcification 
process is unable to keep pace with the 
rapid expansion of the skull The baby 
IS bom with the edges of the skull bones 
uncalcified, showmg soft skull apposition 
defects This is a physiological process. 


is only a fresh manifestation of fetal atro- 
phy aheady existing in late fetal hfe He 
attempts to differentiate fetal nckets, or 
cramotabes, from the soft skull defect of 
Wieland (16), but does not mention 
Luckenschadel The appearance of the 
illustrations accompanymg this article is 
such as to strongly suggest that they are 
cases of what we call Liickenschadel 
In this connection skull defects seen m 
Schuller-Chnstian’s disease would have 
to be considered, but the chmeal features 
of this disease are sufficient in themselves 
to make the differential diagnosis 
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CASE REPORTS 

:ase 1 W T R , white male, bom 
c 16, 1932, vertex presentation, AVas- 
mann negative There was normal 
lver)^ and the child cried promptly 
th weight, 4,050 grams, length 54 cen- 
leters Diameters of head occipito- 
ntal, 16 cm , occipito-frontal, 11 5 cm , 
lOccipito-Bregma, 10 cm , bipanetal, 
cm , bitemporal, S 5 cm , suboccipito- 
Egma circumference, 34 centimeters 
birth it was noted that the appearance 
the face and forehead was similar to 
it of a Mongohan idiot The spma 
Ida and skuU abnormahty were noted 
that time One other child of same 
rents is hving and well 
Later exarmnation disclosed a soft, 
3ily molded skull which felt hke parch- 
int, and there were numerous soft places 
stnbuted over the head There was a 
■ge spina bifida, apparently extending 
)m the sacrum to the skull as no spinous 
ocesses could be felt, and there was a 
luble line of bony ndges to either side 
the mid-hne There was also a myelo- 
eningocele m the lumbar area There 
Ere bilateral club feet The sphmcter 
:tion was normal, there was a congemtal 
;art lesion, and the general muscle tone 
as lowered The child cned vigorously, 
ith even the shghtest movement of the 
Ed, suggesting that movement caused 
am The progress of the child was con- 
nuously downward and it expired Dec 
L 1932 Permission for an autopsy was 
;fused 

Roentgen examination of the skull shortly 
fter birth revealed that the lacunae 
'ere surrounded by the bony nbs avhich 
re so characteristic of Luckenschadel 
'here vas also the accompanying spina 
iifida, avitli meningocele m the lumbar 
rea There was no bulging of the su- 
ures 

Case 2 Stillborn white female, bom 
day 9, 1924, breech presentation, Was- 
ennaiin negative Because of a marked 
1 } drocephalus, which ivas diagnosed pre- 
i lous to deliver} by means of \-ray exami- 



Fig 3 (Case 1) Anteropostcnor projection of 
skull shown in Figure 2 


nation, a catheter was mserted into the 
cranial cavity and 875 c c of cerebrospinal 
fluid was drawn off, after which the child 
was dehvered spontaneously A large 
spina bifida, with meningocele, was pres- 
ent m the dorsal region Weight, 2,515 
grams, length of body, 46 centimeters 
Head measurements occipito-mental, 17 
cm , occipito-frontal, 15 5 cm , suboc- 
apito-Bregma, 14 cm , bipanetal, 13 5 
cm , bitemporal, S 75 cm , suboccipito- 
Bregma circumference, 44 cm , greatest 
circumference of head, 47 centimeters 
One other child of the same parents is liv- 
ing and well at the age of five years 
The bssues were removed from the skele- 
ton, w hich was kept as a museum specimen 
Examination of this skeleton reveals a 
large hydrocephalus with multiple small 
rounded areas, m the frontal region, which 
are devoid of bone These opemngs in 
the bone are covered by a stout parchment- 
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like membrane which shows no evidence 
of bulging The bone surrounding these 
opemngs does not appear to be thicker 
than normal and does not show the nb- 
hke formation usually seen m Lucken- 


DISCUSSION 

One of the most mterestmg features of 
this condition is the question as to its 
etiology There are many theones as to 



Fig 4 (Case 2) Photograph of fetus showing 
hydrocephalus and meningocele 


Fig 5 (Case 2) Photograph of dried skull of fetus 
showing hj droccphalus and bony defects in frontal 


the probable cause of its occurrence and 
for the sake of convenience, we have classi- 
fied them under the following headings 

(1) The theory of pressure disturbance 

(2) the theory of congemtal growth distur- 
bance, and (3) the theory of defonnit}^ due 
to disease 


schadel The spme shows an extensive 
spma bifida throughout and m the dorsal 
area there are marked congemtal deformi- 
ties of all the vertebrae, with correspond- 
mg deformities of the nbs 

Two years later the mother gave birth 
to another stillborn child which had an 
extremely large encephalocele 


The majonty of the writers on this sub- 
ject, as we have aheady mentioned, ap- 
pear to favor some type of pressure theory 
Some of the arguments advanced to sup- 
port this theory appear to us as rather 
fanciful It would seem that if pressure 
IS to be considered as the mam factor m 
the production of this deformity of the 
skuU, it could best be explamed by the 
action of mtemal hydrocephalus It jg ^ 
well known fact that m persons who hai^e 
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increased intracranial pressure we see evi- 
dence of convolutional atrophy of tlie 
inner table of the skull The skull bones 
of cases presenting increased intracranial 
pressure and those of Luckenscliadel show 
somewhat similar charactenstics inasmuch 
as both have irregulanty of the surface con- 
tour of tlie inner table of the skull and a 
smooth outer surface If this amount of 
bony change can be produced in an adult 
skull by increased pressure, it is easy to 
suppose that a much more marked change 
could be produced by pressure on incom- 
pletely formed skull bones undergoing 
calcification Some support is given to 
this theory by our second case, reported 
above, which developed marked hydro- 
cephalus tn iitero and which, while not pre- 
senting the typical bony changes seen in 
Luckenscliadel, still shows similar bone 
defects m the frontal area This case 
also showed evtensive congenital deform- 
ity of tlie spine, with raclnsclusis 

It must be remembered that spina bi- 
fida, with an accompanying myelomen- 
ingocele or synngomyelocele, is always 
present with this skull deformity and tliat 
demonstrable hydrocephalus is present in 
a high percentage of the cases It is a 
i\ ell-known fact that, if the sac of a myelo- 
meningocele IS removed in an attempt to 
repair this condition, the child will always 
develop a hydrocephalus Penfield and 
Cone (10) have shown that if the sac is 
folded in, and not removed, when the 
operation is performed, hydrocephalus will 
not occur The presence of hydrocephalus 
m a high percentage of these cases, to- 
gether with myelomeningocele, would lend 
some weight to the tlieorj’' that increased 
pressure does play some part in the etiology 
of this condition 

A number of winters favor the theory'’ 
of a congenital grow'th disturbance Cohn 
(1) believes there is a delay in the rate of 
caleification of the cranial bones, and he 
slates that he has seen similar changes in 
otherw iso nonnal infants Von Reckling- 
hausen (1-1) and Engstler (2) describe 
blood vessel changes resulting in lessened 
blootl supplj to the cranial bones, wntli 


interference in their normal calcification 
They believe these changes are funda- 
mentally of a congenital nature 

It is well known tliat congenital defor- 
mities are exceedingly apt to be multiple 
m the same indmdual, just as we hav’^e 
here deformities of the skull, spine, and 
feet An example of a similar multiple 
lesion which might be quoted is anence- 
phaly, with skull and spine deformities, 
which has enough points of similarity to 
suggest a smular ebology 

The theory of a disease process being 
the causative factor in this condition 
should be mentioned Hughes (5), in 
1921, gav'e his conception of craniotabes 
He believes that craniotabes of infancy 
IS only a fresh mamfestation of a state of 
fetal atrophy already existing in later fetal 
hfe He quotes Wieland’s (16) work but 
does not mention the term Ltickenschadel 
The illustrations accompanying Hughes’ 
article appear to show clianges identical 
with those seen m Luckenschadel, although 
he calls them “craniotabes ’’ He states 
that craniotabes may be caused by either 
rickets or syphilis 

Syphilis has been mentioned by vanous 
wnters as the causative factor in Lucken- 
schadel, but m the reported cases, in which 
complete studies have been made, the 
Wassermann report of the mother has been 
negative This evudence, although not 
conclusiv^e, suggests that syphilis does not 
play a part in the etiology of this condi- 
tion 

SUMMARY 

I The syndrome of Luckenschadel, 
consisting of alterations of calcification of 
the skull bones, combined with meningo- 
cele or enccphalocelc, is desenbed 

II A typical case of this syndrome is 
reported 

HI The etiology is not known but the 
theory of fetal increased intracranial pres- 
sure seems the most plausible and has the 
largest number of supporters in the litera- 
ture 
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li^e membrane which shows no evidence 
of bulging The bone surroundmg these 
openmgs does not appear to be thicker 
than normal and does not show the nb- 
hke formation usually seen m Lucken- 



Fig 4 (Case 2) Photograph of fetus showing 
hydrocephalus and meningocele 


schadel The spme shows an extensive 
spma bifida throughout and in the dorsal 
area there are marked congemtal deformi- 
ties of all the vertebrae, with correspond- 
mg defomuties of the nbs 

Two years later the mother gave birth 
to another stfilbom child which had an 
extremely large encephalocele 


DISCUSSION 

One of the most interestmg features of 
this condition is the question as to its 
etiology There are many theories as to 



Fig 5 (Case 2) Photograph of dried skuU of fetus 
showing hj drocephalus and bony defects in frontal 
areas 


the probable cause of its occurrence and, 
for the sake of convemence, we have classi- 
fied them under the followmg headings 

(1) The theor)'- of pressure disturbance, 

(2) the theory of congemtal growth distur- 
bance, and (3) the theory of deformity due 
to disease 

The majonty of the wnters on this sub- 
ject, as we have aheady mentioned, ap- 
pear to favor some type of pressure theorx' 
Some of the arguments advanced to sup- 
port this theory appear to us as rather 
fanciful It would seem that if pressure 
IS to be considered as the mam factor in 
the production of this deformity of the 
skull, it could best be explamed by the 
action of internal hydrocephalus It is a 
well known fact that m persons who have 




AUTOMATIC TEMPERATURE REGULATION FOR THE X-RAY DARK 

room solutions 

By W EDWARD CHAAIBERLAIN, M D , and GEORGE C HENNY, M D , Plnladelpha 
From the Department of Radiology. Temple University Medical School 


M l ANY x-ray dark rooms have no 
I saentific method of control of the 
temperature of the solutions and 
wash tanks a few are not even eqmpped 
wth thermometers So the question 
anses, “YTiat difference does it make?” 
The answer to this question may be found 
in such works as that of R B Wilsey * 
He has shown that there is a range of ex- 
posure and development time giving the 
best radiograph, and that outside of this 
range the quahty is distinctly inferior 
The degree of development depends not 
only upon the time that the film is m the 
developer, but also upon the temperature 
of the latter Thus a density reached by 
five-minute development at 65° F would 
also be reached by 6 9-mmute develop- 
ment at 60°, 4-imnute at 70°, 3-tmnute 
at 75°, and 2 2-imnute at S0° Therefore, 
if uniform development is desired the tem- 
perature of the solution must be measured 
and the development time estimated from 
this If the temperature control is not 
automatic, constant attention must be 
paid to the details of development Uni- 
form development results in a better qual- 
ity of radiograph and also permits and en- 
courages a more uniform exposure techmc 
There are other reasons why development 
should be earned out at a temperature near 
65 ° For example, the emulsion swells ex- 
cessively m solutions that are too warm, 
and tlien becomes soft The swelhng due 
to cxcessue temperature may give nse to 
a grainy appearance of the film and the 
softening makes tlie emulsion very sus- 
ceptible to pressure and scratches The 
temperature of all of the solutions should 
be approximately the same or the emulsion 
ma} be damaged uhen tlie film is trans- 
ferred from one tank to another Where 

•The Lauc of the Dc\-elopnieru of X-rai Tilms 
U ^DioLor.i , Seplcmbcr, 1025 


temperature control is not employed, the 
temperature of the wash tank is espeaaUy 
apt to be considerably different from that 
of the other solutions 

A few different methods of temperature 
control are desenbed below Installa- 
tions for this purpose vary in size and cost, 
but each requires (1) a method of cool- 
ing, (2) a source of heat, and (3) an auto- 
matic switch with solenoid valves 

Method I — Employing compressor with 
cooling coils, hot water coils, solenoid 
valves, and double throw Mercoid switch 
(Fig 1) 

Water regulatmg the temperature of the 
solutions enters the dark room from a con- 
ditiomng tank (Fig 1) This is a large 
tank of about a hundred gallons capacity 
contammg two copper coils A and B, an 
inlet pipe at the top, and an outflow pipe 
extending down to the bottom The tank 
is surrounded by a good heat-msulating 
matenal such as cork or hair felt The 
copper coil A is made of tubmg Vs inch 
inside diameter and about three hundred 
feet long, bent or wound m helical form 
The coil B IS made of 200 feet of the same 
size tubing, wound in a sinular manner = 
One of these coils, A, is connected to a 
refrigeration compressor R, run by a one 
horsepower motor 0 Methyl chlonde 
from this compressor expands in this coil 
upon passing the expansion valve at X 
Its temperature is thus lowered and it 
absorbs heat from the water in the condi- 
tioning tank This heat, together with 
tliat produced in compressing the gas, is 
removed by a water-cooling system, such 
as a water jacket, represented by C The 
uater running through this jacket may be 
controlled manually by the valve D, or 
automatical!)'' by the solenoid I'alve E 

= Recent experience indicates that 100 feet of ’A 
inch inside diameter copper tubmg would be better 
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cession due to small unavoidable fluctua- 
tions m temperature, a double throw 
svutch, H, IS installed as shown It is 
necessary to throw this smtch at least 
twice a year, once to the heating side for 


The heat exchanger consists of a large 
heat-insulated tank about 12 inches m 
diameter and 5 feet high in which is placed 
a coiled copper tube (150 feet of Vs inch 
tubing), as indicated in Figure 1 Water 



vanter operation, when the temperature 
of the incoming water is below 65 ° F , 
and again m the summer to the coohng 
side when this temperature nses above 
65° By means of another Mercoid switch 
Math its bulb m the cold water main, this 
change-over could be made automatic, 
but this IS an additional expense and is 
not desirable because the compressor re- 
quues attention after shutting down for 
the wanter and before starting up for the 
summer The water from the conditiomng 
tank enters the dark room and flows past 
an immersion bulb dial thermometer, T 
in Figure 1, which indicates to the dark 
room techmcian the temperature at all 
times The water flows into a large tank 
m M hicli the developer and hypo containers 
are immersed The films may be rmsed 
in this tank between the developer and 
hjqio immersions Water from the con- 
ditioning tank also floivs into the mam 
i\ ash tank where the final ivashing is done 
The outflow goes from here into a cascade 
Hash tank where films from the hypo 
bath arc given a prehminar)'- washing be- 
fore being placed m the mam wash tank 
The outflow from this cascade wash tank 
together with that from the water bath 
111 which the dc\ eloper and hypo tanks are 
iiniiicrscd, is com eyed m a hcat-insulated 
pipe to the heat exdianger and from there 
to the sewer 


from the cold water mam enters the upper 
end of this coil and goes out through 
the lower end to the conditioning tank 
In its passage through the heat exchanger 
.the mcommg water in the coil is brought 
to nearly the desired temperature of 65 ° F 
by the waste water from the dark room 
This, of course, economizes on the work 
done by the conditiomng tank It is 
obvious that in order to obtain the maxi- 
mum possible help from the heat exchanger, 
It IS necessary that the waste water from 
all tanks be conducted to the exchanger 
through heat-insulated pipes (compare 
Fig 1) Under these circumstances, the 
volume flow of waste water is equal to 
that of the incoming tap water 

Thermometers may be put at such 
critical points as J, K, L, and M to check 
the functiomng of the system but these 
are not necessary The system is entirely 
automatic except for the summer-to-winter 
change-over The best location for the 
equipment is in the basement below' the 
dark room, the space required being about 

height 

Mclliod II tATiere ice water, as w'ell 
as tap water and hot watei, is available 
(Fig 2) 

In this installation the incoming tap 
water is mixed with hot w^ater or with ice 
water, depending upon whether or not its 
temperature (as indicated by I) is below 
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The other coil, 5, is connected to a hot 
water hne and functions when the tempera- 
ture of the incoming water, as indicated by 
J, IS below 65° F The water from the 
conditiomng tank is conveyed to the dark 


electrodes sealed m the glass This actu- 
ates the motor relay which starts the motor 
0 and compressor R The compressed 
gas expanding m coil A cools the water 
m the conditioning tank \Vhen the tem- 



Fig 1 System employing compressor mth cooling coils, hot iiatcr coils solenoid -valves, 
and a double throw Mercoid smteh 


room through heat-insulated pipes By 
regulating the action of the refrigeration 
coil, or the hot water coil, the temperature 
of the water leavmg the conditiomng tank 
IS brought to the proper pomt This is 
accomplished by the use of a double throw 
Mercoid switch The Mercoid sivitch con 
sists of a metal bulb (the type knoivn as 
“extra long bulb” should be used) con- 
nected through a small tube to a pressure 
drum arrangement The bulb contains a 
fluid which volatilizes When the tem- 
perature of the water in which this bulb 
IS immersed, rises to a certam height, the 
pressure mcreases in the bulb This tilts 
a glass tube partially filled with mercury 
The mercury, falhng to the lower end of 
the tube, closes the cuemt between two 


perature of the water m the conditioning 
tank falls below a predetermined value, 
the pressure m the Mercoid bulb decreases 
This tilts the mercurj'- tube m the opposite 
duection, breakmg the electrical contact 
between the electrodes sealed in the glass, 
thus stopping the motor and compressor 
A second mercury tube, similar to the one 
described, but with contacts in the op- 
posite end, is fastened alongside of the 
first one so that the two tilt together In 
this wa 3 L one opens its contacts when the 
other closes them The latter actuates the 
solenoid valve G, aUowmg hot -water to 
arculate through the coil B and heat the 
water m the conditioning tank 

In order to prevent the beating and 
coohng coils from operating in rapid sue- 
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siderable penods of time In tank D 
are placed the developer and h^i^io con- 
tainers The film-washing may be done 


tion unit operates intermittently "on” 
about two-thirds of the time Naturally, 
when the temperature of the mcommg tap 



here, but it is preferably done m a separate 
tank if a large volume of work is being 
handled (If such a separate washmg 
umt IS mstalled, the arrangement of 
Figure 2 is followed, so that the fresher 
M ater is available for the final washing ) 
The bulb E, of a single throw Mercoid umt, 
operates the switch when the temperature 
of the water falls below 65° This opens 
the solenoid valve H and allows water 
from the mcommg tap water mams to flow 
into tank D Dunng the part of the year 
i\ hen the refrigeration equipment is m use, 
the temperature of the mcommg tap water 
IS above 65° F Therefore, the valve G 
IS closed and the valve F is opened "V^Tien 
the u ater in the tank D is warmed to about 
66°, the ^Mercoid suntch opens and the 
solenoid vahe shuts off the tap ivater 
In tins nay the temperature of the solu- 
tions IS kept within narrow^ hrmts In 
operation, it ivill be found that the needle 
1 ah e C must be rather carefully adjusted 
If opened too mdelj', especially dunng 
midsummer, the refngeration unit ivill 
be meniorkcd (mil run constantly in- 
stead of mlcrmittenth), and the tempera- 
ture of (he tank sj stem may nse above tlie 
desired level In midsummer, this vahe 
C IS propcrlj adiusted alien the refngera- 


water is less elevated, as in the spnng and 
autumn, the refngeration umt will be in 
operation for a smaller proportion of the 
time As stated above, we have found it 
desirable to place the temperature control 
of the DRD-4 umt at the evtreme warm 
end of its range (about 45 ° F ) 

If the water entenng A is above 65° F , 
as m the summer, the refngerator umt 
functions as desenbed But if it is below 
65°, as in the winter, this umt may be 
turned off, valve G opened, and F closed 
The height of the water m D is kept at a 
constant level by the pipe arrangement, as 
indicated 

Method IV — Ice is used for coohng and 
hot water for heating, with a single throw 
Mercoid switch (Fig 4) 

With this method, m the summer, ice 
must be earned into the dark room and 
placed in the heat-insulated tank A (Fig 
4) Water passing into this tank is manu- 
ally regulated by the needle valve between 
B and D and after being cooled by the ice 
flows o\ er into the large tank C This flow 
IS constant and is maintained as small as 
possible consistent ivith keeping the tem- 
perature of the mam tank down and allow- 
ing for sufficient washing of the films 
The partition between tanks A and C 
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or above 65° F The miving occurs 
m the large tank, F, in whidi the film 
washing is done Since the films are first 


Method JII — For adapting a miUv- 
cooling urat, ‘'DRD-4,” to the x-ray dark 
room 



washed (between developer and hypo, 
and then after the h)’po) m tank A, 
the pollution of the wash water is lessened 
by havmg the flow of water from tank F. 
into tank A The temperature of the water 
is regulated by means of the double throw 
Mercoid smtch, E, sinnlar to that de- 
scribed in Method I An appropnate 
flow of tap water is admitted to the tank F 
by the manually controlled valve, D 
For summer operation, the double throw 
mercoid smtch is connected to solenoid 
valve H by smtch 5, as indicated For 
mnter operation, S is changed so as to 
connect solenoid valve G Wfiien the water 
around the bulb drops below 65° F the 
Mercoid smtch actuates solenoid valve G, 
which allows hot water to flow This 
brings the temperature in tank F to a little 
over 65° F , causing the Mercoid smtch 
to open the electrical circuit and shut off 
the hot water In the summer, when the 
temperature of the incoming tap water is 
above 65 °, the valve E is closed, C is opened, 
and the smtch 6" changed The Mercoid 
smtch then opens the solenoid valve II, 
allomng ice water to flow into tank F 
Rffien the temperature is a fraction of a 
degree below 6.5 ° the Mercoid smtch closes 
valve H A dial thermometer, T, is 
placed in the water to check the tempera- 
ture at aU times 


The above unit has many advantages 
from the standpoint of the roentgenolo- 
gist, chief among which are cleanlmess, 
silence, and the fact that all monng parts 
are hermetically sealed m the compressor 
compartment The design is such that we 
were not successful m arranging the tem- 
perature control to turn the compressor on 
and off at the 65° to 6S° temperature 
level, but this compressor is fitted with its 
own temperature (pressure) regulator 
which, when set at maximum temperature 
(warm end of range), mU maintain a 
temperature of about 45 ° F The motor 
of this unit IS of only 'A H P and when 
the incoming tap water registers S0° to 
85° F , as in Philadelphia dunng the 
months of July and August, one is limited 
to a maximum possible flow of about one- 
fourth gal per minute if 65° is to be 
maintsuned m the tank system 

Refemng to Figure 3, water from the 
cold water mam enters the copper coil A 
(50 feet of ®A inch tubing) This coil is 
immersed in a water-filled tank, B, into 
which is immersed the cooling coil i? of the 
refrigeration umt Water m the coil A, 
after being cooled, is manually regulated 
by the valve C so that a small stream 
enters the large tank D Valve C should 
be a good needle valve and when once 
adjusted need not be touched for con- 
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siderable penods of tune In tank D 
are placed the developer and hj'po con- 
tainers The film-washing may be done 


tion unit operates mtermittently “on” 
about two-thirds of the tune Naturally, 
when the temperature of the mcoming tap 



here, but it is preferably done m a separate 
tank if a large volume of work is being 
handled (If such a separate washing 
umt is installed, the arrangement of 
Figure 2 is followed, so that the fresher 
water is available for the final washing ) 
The bulb E, of a smgle throw Mercoid umt, 
operates the switch when the temperature 
of the water falls below 65° This opens 
the solenoid valve H and allows water 
from the incommg tap water mams to flow 
mto tank D Durmg the part of the year 
when the refngeration equipment is m use, 
the temperature of the mcommg tap water 
IS above 65° F Therefore, the I'alve G 
IS closed and the valve F is opened I\Tien 
the water m the tank D is warmed to about 
66°, the Mercoid switch opens and the 
solenoid valve shuts off the tap water 
In this way the temperature of the solu- 
tions IS kept withm narrow hmits In 
operation, it will be found that the needle 
valve C must be rather carefully adjusted 
If opened too widelj^ espeaally durmg 
midsummer, the refngeration umt will 
be overworked (will run constantly in- 
stead of mtermittently), and the tempera- 
ture of the tank system may nse above the 
desued level In xmdsummer, this valve 
C is properly adjusted when the refngera- 


water is less elevated, as m the spnng and 
autumn, the refngeration unit will be m 
operation for a smaller proportion of the 
time As stated above, we have found it 
desuable to place the temperature control 
of the DRD-4 umt at the extreme warm 
end of its range (about 45 ° F ) 

If the water entenng A is above 65° F , 
as m the summer, the refngerator unit 
funcbons as descnbed But if it is below 
65°, as m the ivmter, this umt may be 
turned off, valve G opened, and F closed 
The height of the water in D is kept at a 
constant level by the pipe arrangement, as 
mdicated 

Method IV — Ice is used for coohng and 
hot water for heatmg, with a smgle throw 
Mercoid switch (Fig 4) 

Ildth this method, m the summer, ice 
must be earned into the dark room and 
placed in the beat-insulated tank A (Fig 
4) Water passing into this tank is manu- 
ally regulated by the needle valve between 
B and D and after bemg cooled by the ice, 
flows over mto the large tank C This flow 
is constant and is mamtamed as small as 
possible consistent with keeping the tem- 
perature of the mam tank down and allow- 
mg for suffiaent washing of the films 
The partition between tanks A and C 
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should be made of a fairly good heat- 
msulatmg matenal The developer and 
hypo tanks are placed m C and all of the 
film-washing is done here Thus if only 
a very small amount of water from A 
IS allowed to flow, the wash water may 
become too contammated, whereas if too 
much water is allowed to flow, it uses up 
the ice too rapidly 

The constant flow of ice water from A 
IS warmed to 65° by the tap water in the 
summer In the ivinter when the incoming 
tap water, as indicated by D, is below 65 °, 
no ice IS used in A In this case, valve I 
IS closed and K opened, so that again cold 
water enters tank C from A and warm 
water from H The temperature is regu- 
lated as descnbed m the other methods, by 
the Mercoid switch G and the solenoid valve 
H The tanks A and C are surrounded by 
heat-insulatmg matenal Tank A may 
be partially emptied before being re- 
plemshed with ice, by opening valve L 
The water level m C is maintained by the 
inverted C/-pipe, as indicated Water is 
draum off from the bottom of the tank so 
as to encourage better circulation and 
lessen contamination 

Method V — Wffiere ice is used outside 
of the dark room and hot water is avail- 
able 

In this installation the set-up is ]ust the 
same as that shown in Figure 3, except 
that the coohng m tank B is accomphshed 
b}”^ means of ice instead of the refngerator 
umt R, and tank B is placed at some 
convement point outside of, instead of in, 
the dark room 

If space IS available outside of the dark 
room and on the same level as the water 
bath, then the arrangement m Figure 4 
may be used Tank A is placed outside 
and connected with tank C through a heat- 
msulated pipe This saves the copper coil 
shown in Figure 3 

The reader may not be famihar with the 
“siphon-dram type” of waste pipe con- 
nection shown by our Figure 1 (mcom- 
pletely diagrammed in Fig^ures 2, 3, and 4), 
and It IS not essential The simple ordi- 
nary standpipe arrangement, or the placmg 


of the waste pipe outlet at the desired water 
level, would be apphcable The “siphon- 
drain” arrangement has the advantage of 
taking the waste water from the bottom of 
the tank (where impurities, espeaally 
heavy salts, tend to accumulate) instead 
of from the top I\ffule not strictly in- 
cluded within the title of this paper, it is 
necessar>' to discuss certain difficulties 
which may be encountered in installations 
of the tyyes indicated For example, 
the drains m Figures 2, 3, and 4 ivill main- 
tain proper levels and ivill avoid overflow, 
but will not remove floating particles or 
scum To obviate this difficulty, one 
manufacturer has used the arrangement 
shown m Figure 1 With this arrange- 
ment, scum and other floatmg matter are 
removed, because surface water is removed 
by suction each time that the sj'phon 
operates and is broken at the water level 
However, if a heat exchanger is installed^, 
below the dark room, as shown in Figure 1, 
or if the waste runs mto an un\ ented trap, 
air can accumulate m the pipe connectmg 
the siphon to the heat exchanger or trap, 
resultmg in a back-pressure which ivill pre- 
vent the siphon from functiomng before the 
wash tank or water bath overflows on the 
floor To prevent this, a small stand- 
pipe reaching above the tank-water le els 
may be inserted in the honzontal hmb 
of the dram pipe under the dark room 
tanks, allowing accumulating au to escape 

PRINCIPLES INX’^OLX^D IN THE APPLICATION 
OF REFRIGERATION ENGINEERING TO THE 
DARK ROOM 

The reader may have no speaal mterest 
m the vocabulary or formulEe of the re- 
fngeration engmeer However, a few 
simple facts will enable the radiologist to 
exaimne critically the dences offered by 
the salesmen of refrigeration eqmpment 
and protect himself from an mvestment 
in madequate or overpowered devices 

It may be stated at the outset that the 
horsepower required for the extraction of 
heat from water is much larger than is 
generally understood To the uninitiated 
it may seem that a small “water-cooler,” 
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such as we sometimes place m our offices 
or corridors for the produetion of cool 
drmking water, rmght be adapted to the 
needs of the x-ray dark room Such is 
not the case, for the simple reason that the 


suitable arrangement of tanks (“cascade 
tank” of Figure 1, for example), the 
pollution of the mam wash tank by hypo 
can be kept so low that a flow of one-half 
gallon per nunute, or, at the most, 1 gallon 


WASTE WATER FROM 
TANKS AT 65° F 

4. 



WASTE WATER DISCHARGED 
TO SEWER AT 74°F 

t 

I I I 


— > . 



'Z77/7/7/7///77777/777 /777/777-/ /T7 7 7 77 7 7 7 7 7 7'/Z?7 


INCOMING TAP TAP WATER SUPPLIED 

WATER AT 85° F CONDITIONING TANK AT 76° F 

Fig 5 Pnnciple of the ‘heat exchanger” m which the flow of the two streams of water is in the 
same direction For illustration, we have assumed that exchange of heat occurs until the tivo com- 
partm^ts are within 2 of each other In actual practice, the completeness of the interchange will 
depend upon volume flow (duration of “contact” between the two streams), rate of heat conduction 
through the walls of the tubing, and other factors Volume flow of waste water and incoming tan 
water are assumed to be equal * 


flow of water required for washmg x-ray 
films IS such that a low-powered drmkmg 
water-cooler would hardly produce a meas- 
urable change of temperature 
IVhat are the actual power requirements^ 
The refrigeration engmeer knows that 
when used for coohng water, with a suit- 
able refrigerant such as methyl chloride, 
ethyl chloride, sulphur dioxide, or am- 
moma, and with an efficient compressor, 
a 1 horsepower motor will extract 8,000 
British thermal umts of heat per hour 
Since 1 gallon of water weighs approxi- 
mately 8 pounds, and smce a B t u is 
the amount of heat added or subtracted 
^ hen the temperature of 1 pound of water 
IS raised or lowered 1 degree Fahrenheit, 
it follows that the 1 H P motor and com- 
pressor will lower the temperature of 1,000 
gallons 1 degree per hour In other words, 
if the flow of water mto our tanks amounted 
to 1,000 gaUons per hour (16 7 gallons per 
minute), the 1 H P umt would lower the 
temperature only 1 degree F Fortunately, 
such large flows are unnecessary By a 


per minute, is ample Accepting the 
latter figure as desirable, and disregarding, 
for the moment, the aid that can be real- 
ized from a “heat exchanger,” we must 
next examine the probable temperature 
drop which wiU be required during the 
hottest months of the year In our own 
experience (Philadelphia), incoming tap 
water temperatures reach 85° F m July 
and August, which requires lowering the 
temperature 20 degrees, an extraction of 
9,600 B t u per hour (power requirement, 
at least 1 2 horsepower) ’ 

The actual requu-ements (flow of water) 
axe shghtly greater m the system advo- 
cated for the busy dark room (Fig 1) 
b^se approximately one-half gallon per 


« 1 I - OU gauons per hour 

Sixty gaUons rvejgh approxunately 480 pounds 

.?800 “tT “ 

1 HP 


Therefore 9 600 B 
=• 12HP 


t u will requure X 1 H P 

8 000 
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minute is used for the flow mto the water 
bath (“master tank”) m which the de- 
veloper and hypo mserts are placed This 
is m addition to the one gallon per mmute 
already appropnated for the wash tank, 


debted to Robert R Newell, MD, 
Professor of Medicme (Radiology), Stan- 
ford Medical School, for calhng our atten- 
tion to this pnnaple ) 

It wiU be noted that the heat exchanger 


WASTE WATER FROM 
TANKS AT 6£PF 



WASTE WATER DISCHARGED 
TO SEWER AT 83° F 

.t. 
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TAP WATER SUPPLIED TO 
CONDITIONING TANK AT 67°F 



INCOMING TAP 
WATER AT 85° F 


Fig 6 Pnnciple of the “heat exchanger" in which the flow of the two streams of water is m oppo- 
site directions (Compare Fig 6) 


requinng a total of one and one-half 
gallons per nunute, or 1 S horsepower 
It is fortunately possible to design a fairl)’- 
inexpensive "heat exchanger” which ma- 
tenally reduces this power requirement 

HEAT EXCHANGERS 

It IS obtnous that admixture of a gallon 
of water at S5° and a gallon of water at 65° 
will produce two gallons of water at (ap- 
proximately) 75° At first glance it might 
appear from this that a heat exchanger 
operated by waste water at 65° is operating 
at 100 per cent efficiency if its discharge of 
waste water is at 75° and its tap water 
stream is cooled from 85° down to 75° 
This would certainly be the case m an 
arrangement such as that of Figure 5 
However, the exchange of heat between 
the waste water and tap water compart- 
ments wiU always be mcomplete In 
Figure 5 we have assumed that exchange 
ceases at about two degrees difference 
(between the compartments) 

However, a simple rearrangement of the 
apparatus, as m Figure 6, produces the 
possibility of a surpnsmg mcrease m the 
desired exchange of heat (We are m- 


shown m Figure 1, which we have used for 
several years, fulfills the requirements of 
Figure 6 as to direction of flow The 
waste n^ter enters the open tank (an old 
20-gallon “hot water boiler” from which 
one end has been removed) at its bottom 
In the summertime, when the action of the 
heat exchanger is most important, the 
waste water is progressively warmed as it 
moves upward in this tank Convection 
currents are thus avoided (If the rela- 
tively cool waste water from the tanks 
were brought m at the top of the open tank, 
convection currents would qmckly de- 
stroy the desired temperature gradient ) 
The incoming tap water enters the copper 
coil at the top, and does not reach the cool 
end of the exchanger until it has been 
progressively cooled by passage through 
tlie entire length of the exchanger, thus 
fulfillmg the requirements of Figure 6 
Unfortunately, the open tank type of 
heat exchanger is difficult to incorporate 
m the x-ray laboratory unless space is 
available on the floor below Various 
makeshifts must be resorted to m cases 
m which this arrangement is impossible 
For example, the waste water from the 
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tanks mav be run into one end of an open 
tub on the same floor level as the dark 
room From the other end of this tub, 
or tank, the water is discharged mto the 
sewer The incormng tap water from the 
dark room is run tlirough a coil of copper 
tubmg which is immersed in the tub 
The direction of flow favorable for the most 
efiiaent exchange of heat is that indicated 
m Figure 6 The tub should be heat- 
insulated and long and narrow, to dis- 
courage convection currents from equahz- 
mg the temperature between the mflow 
and outflow ends 

In desigmng the heat exchanger it may 
be useful to know that the volume capaaty 
of one-half inch inside diameter tubing is 
one gallon per 98 feet, and of five-eighths 
inch mside diameter tubmg, one gallon 
per 63 feet An adequate length of tub- 
ing should be mcorporated so that the 
incommg tap water requires some mmutes 
for its passage through the exchanger, 
otherwise suffiaent time will not elapse for 
the desired change of temperature 

It is obvious that there are many possible 


designs for a heat exchanger For ex- 
ample, one could be bmlt m substantially 
the form of our Figure 6 Co-axial tubes 
at once suggest themselves Experience 
mdicates that such theoretically desirable 
arrangements are impractical because of 
the rapid accumulation of cloggmg vege- 
table matter in the waste pipes from film- 
washing tanks (This may be due to a 
combination of gelatin, bacteria, and algae, 
at any rate, it is quite marked ) The same 
objection holds for any closed tank system, 
m which cleansmg of the waste water 
compartment would be difficult or im- 
possible 

SUMMARY 

1 The desirabihty of automatic, year- 
round temperature regulation m the x- 
ray dark room tanks is discussed 

2 Various methods of accomplishing 
the desued result are descnbed 

3 The essential formulae of the re- 
fngeration engmeer are reviewed, together 
with fundamental pnnaples for the de- 
sign of “heat exchangers ” 



THE CLINICAL AND ROENTGENOGRAPHIC INTERPRETATION OF 
LUMBOSACRAL ANOMALIES' 

By ALBERT B FERGUSON, M D , New York C-tiy 
Director of Roentgenology, New York Orthopedic Dispensary and Hospital 


significance of lumbosacral anoma- 
lies IS closely related to certain climcal 
concepts which, in turn, have distinct 
beanng on the treatment For this reason, 
these climcal concepts and treatment will 
be discussed before the various common 
anomahes are described 

Lumbosacral anomalies produce symp- 
toms only through faulty mechanics 
Faulty support or faulty relationship 
produces abnormal stresses or pressures 
Whether an anomaly is of faulty support 
or of faulty relationship, its mechanical 
weakness can be compensated by muscles 
and ligaments As long as these soft 
tissues are of sufficient strength and tone 
to meet the conditions vnthout fatigue, 
there are no symptoms — the patient is 
compensated 

Muscles and ligaments that are thus 
occupied in supporting or protecting the 
lumbosacral area have less than normal 
capaaty for meeting extraneous loads or 
stresses, as a certain portion of their 
total capacity is already in use Hence 
these tissues are more liable to strain than 
the normal, that is, their capacity to 
meet stresses is more liable to be exceeded, 
in which event the patient is decom- 
pensated and must be relieved by rest in 
order that these mjured tissues may re- 
cover and regain a state of compensation 

Decompe7isali07i occurs in several ways 

(1) There may be an excessive ex- 
traneous load or stress directly producing 
a strain 

(2) As one grows older, muscles lose 
tone and power, so that the person who is 
well compensated at 20 may, at 40, have 
his muscle power exceeded by stresses 
which were easily met at 20 Accord- 
ingly, decompensation is more frequent 
later m life 

“T^d before the Lake Keuka Medical Association, 
Lake KeuU, N Y , July 14 1933 


(3) One’s routine may change from a 
physically active to a sedentary hfe The 
muscles which were of good power and 
tone rapidly become weaker and poorer in 
tone so that muscles which, m the penod 
of activity, could meet severe stresses, 
m the sedentary penod are not equal to 
meeting even moderate stresses, and de- 
compensation occurs on some shght m- 
jury Women lead a fairly active life up 
to the time of mamage but on the average 
are much more sedentary thereafter This, 
I believe, is the reason that backache of 
lumbosacral origin is so common among 
women, while many laborers who do heavy 
work, ivith muscles of good tone and 
power, escape it 

(4) Muscles able to meet considerable 
stress when prepared for it may offer little 
resistance if caught unprepared The per- 
son ivith a lumbosacral anomaly may do 
heaNy work with no difficulty and yet 
develop an acute strain with some sudden 
twist or turn for which the protective 
muscles are not prepared 

(5) Muscles that are being used con- 
stantly for protection while the patient is 
erect may become fatigued Fatigued 
muscles may ache This is a mmor form 
of decompensation without acute strain 
but with defimte low-back fatigue Some 
patients, not hanng known any other 
condition, may not reahze that they are 
fatigued Such persons are apt to lead 
a sedentary life merely because they do 
not feel equal to anythmg else Often 
the adolescent child who is lazy, sedentary, 
or a book-worm has adopted that habit 
because of a lumbosacral anomaly which 
produces chronic fatigue 

Some patients present obvious examples 
of these mechanisms of decompensation 
A man 30 years of age worked steadily as 
a laborer imtil he was laid off for three 
weeks On retunung to his usual work he 
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immediately suffered a lumbosacral stram 
During his lay-off penod, the muscles had 
lost tone and power so that they were no 
longer able to meet stresses with the same 
ease as preinously If he had not been laid 
off, or if he had resumed work gradually, 
he probably would not have become de- 
compensated Case histones of this char- 
acter are frequent m these days of mter- 
rupted or part-tune labor, and can prob- 
ably be prevented only by examinmg those 
destined for heavy but mterrupted labor 
and excluding from such a regime those 
having lumbosacral anomahes 

An AU-Amencan football player had 
extensive spondylohsthesis Durmg his 
athletic days his muscles and hgaments 
were of such power and tone that he had 
no trouble with his back — he was fuUy 
compensated even for the stresses of play- 
mg football Later, he became a bond 
salesman He then led a sedentary life 
and, of course, his muscles gradually lost 
power and tone Finally a shght jolt in 
a taxicab produced an acute stram 
Another football player, a young man, 
could easily carry a hundred-pound pack 
all day on a hunting tnp with no difficulty, 
but he experienced frequent lumbosacral 
strams ff he did not avoid sudden turns 
and quick twists These were apt to 
catch his protective muscles unprepared 
and so produce a stram 
Prophylaxis — The conception of com- 
pensation and decompensation which has 
been stated points the way for the treat- 
ment or prophylaxis of these conditions 
For imld cases it is essential to build up 
muscle tone and power sufficiently to meet 
the stresses, that is, to keep the patient 
compensated This is a matter of wide- 
spread apphcation A majority of women 
and many men have backache of lumbo- 
sacral origin by the time they are 40 
That the bony m echamsm should~be i n- 
adequate to mee t the stresses of the erec t 
postu re in a majonty of persons is no t 
surprising, as our spin es were unquesti nn, 
^ly developed lor t he horizontal pnstmy 
^nd have jiot yet becom e well adapted to 
the vertical "■ 


The means of building up muscle tone 
and power are simple but the patient is 
not apt to expend the effort to accom- 
phsh them and will rarely acquue a clear 
conception of what is necessary The 
patient does not always distinguish prop- 
erly between work and exercise In the use 
of a muscle, decomposition products ac 
cumulate , cuculation removes these prod- 
ucts The repeated use of a muscle 
through a limited range of motion accumu- 
lates these products without, at the same 
time, aiding the cuculation This is work, 
and fatigue results — a condibon which is 
to be avoided The contraction of a mus- 
cle through its full range accumulates 
decomposition products, but at the same 
time exerts a forceful stimulus on the cir- 
culation, the complete contraction squeez- 
mg out interstitial flmd like water out of a 
sponge, and leaves the tissues more free 
of decomposition products after the con- 
traction than before This is exercise and, 
by improving the cuculation, it improves 
the muscle tone The cuculation may be 
further improved by massage, steaming, 
and by contrast baths Power may be un- 
proved by making the movements through 
the full range of motion against resistance, 
to be gradually mcreased from day to day 
Although much can be accomplished for 
rehef or prevention of lumbosacral decom- 
pensations when all this is understood and 
apphed by the patient, actually few will 
or can apply it beneficially Usually, 
therefore, the patient drifts along and has 
a certam number of decompensations un- 
less resort is had to surgery 

The fusion operation, to elinunate mo- 
tion and provide stabdity, is indicated 
when the attacks become so frequent and 
so severe that it becomes worth while for 
the patient to give up the tune necessary'' 
for the operation in order to put an end to 
the attacks The stage at which this 
shall be done is largely a matter for the 
patient to decide If it is worth while 
for him to give up from three to six 
months for hospitahzation and convales- 
cence rather than endure the attacks, he 
IS a proper case for operation The 
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younger patient with frequent attacks, 
rather than the older patient, should be 
urged to have surgical treatment, while he 
IS in better condition for operation than he 
will be later on when surgery may become 
unavoidable 

Many of these mdividuals have chrome 
arthritis in the spme as well as a lumbo- 
sacral anomaly Such cases are not favor- 
able for surgery, as complete rehef cannot 
be expected, due to the arthritis in areas 
which are not to be fused The ortho- 
pedist must thoughtfully judge what por- 
tion of the symptoms is due to the anomaly, 
and whether ehmmation of that portion 
by surgery will be worth while for the 
patient 

Belts and Braces — ^The patients who are 
not affected sufficiently to justify surgeiy' 
may be treated by other means The use 
of support by means of a belt, corset, 
brace, or plaster may be necessary to reheve 
an attack but must not be contmued m- 
defimtely Disuse of the muscles causes 
them to become weaker so that there is 
more and more need for the support and 
finally the patient is as httle able to avoid 
strains ivith the support as he was formerly 
Muthout it The acute attack is better 
treated, when the patient will consent to 
it, by rest m a bed that does not sag, 
that IS, a bed with a board between the 
mattress and the springs Such treat- 
ment elimmates the necessity for support 
Manipulation sometimes reheves an acute 
attack 

The symptoms and signs associated with 
lumbosacral anomahes may be di\uded 
into two classes (1) The general features 
which may be associated with anj”^ 
anomaly, (2) The special features asso- 
aated ivith a particular anomaly 

The important general features are as 
follows The patient has a weak back 
and there is a tendency to tire easily, 
the fatigue bemg felt particularly m the 
lower part of the back which may lead to 
an aching pain in the same area Again, 
there may be acute pam, m mtermittent 
attacks, usually mcreasmg m frequency 
and in duration of the mdmdual attacks 


There is a history of injury associated with 
the onset of the attacks of pam in some- 
what more than half of the cases, although 
the injury may be tnvial The pam, 
which is affected by motion, exertion, or 
position, is rehevable by rest It mav be 
associated with a particular motion, may 
be local in the lumbosacral area, or may 
radiate to the buttocks, hips, thighs, calves, 
sciatic nerve, or coccyx Lumbosacral 
anomahes are probably the commonest 
cause of sciatica and coccygodynia, and a 
common cause of hip pam 

There may be paresthesias such as 
numbness, tmglmg, or sensation of heat or 
cold in the areas of radiation These 
sensations may be present with or without 
acute pain The radiations may be bi- 
lateral or umlateral to either side, regard- 
less of the type of lesion or side on which 
the anomaly is located 

There may be spasm m the lumbosacral 
area, the spme bemg held stiff, with motion 
lumted Tenderness may be present m 
the lumbosacral or sacro-ihac areas Often 
there is pam on passive motion on rotation, 
flexion, extension, or side bendmg of the 
lumbar spme, or flexion of the hip with the 
knee extended 

Other symptoms or signs assoaated 
with particular anomahes will be men- 
tioned with them 
Diagnosis rests upon 
(1) The roentgenologic demonstration 
of an anomaly capable of causmg the 
symptoms present 

)J2) Pam or fatigue aggravated by exer- 
tion, espeaally some particular motion, 
and reheved by prolonged rest 

(3) Absence of demonstrable cause of 
symptoms other than the lumbosacral 
anomaly That is, gynecologic, mtesti- 
nal, gemto-unnary, or skeletal disease 
which might cause the symptoms must be 
carefully ruled out 

There is no positive differentiation, by 
physical exammation, between lumbo- 
sacral anomahes and so-called sacro-ihac 
stram The results of surgical treatment 
mdicate that when there is no defimte 
sacro-ihac abnoimahty visible m the roent- 


FERGUSON LUMBOSACRAL ANOMALIES 


551 



Fig 1 On the nght, the lumbosacral arch ar- 
ticulation IS intemal-extemal , the joint space is 
seen dearly between the facets On the left, the 
arch articulation is anteropostenor, the jomt 
space IS not visible, and the two facets almost com- 
pletely overlap each other This is severe asym- 
metry of the arch articulations 


Fig 2 The laminffi of the first sacral vertebra are 
not united to each other The ossification center for 
the spme of this vertebra has not united to the lamina, 
but is united by fibrous tissue to the spme of the fifth 
lumbar vertebra This has the effect of prolonging the 
fifth lumbar spine downward between the sacral lami- 
nte This is a 45° view, that is, an oblique infenor- 
supenor anteroposterior view It is used to show the 
sacro-iliac joints, the wmgs of the sacrum, the lamina 
of the fifth lumbar vertebra, and the relation of the 
sacral wmgs to the lumbar transverse processes 


genogram, the lumbosacral area rather than 
the sacro-iliac jomts must be suspected as 
the source of symptoms 

The demonstration of the presence of 
the lumbosacral anomaly is a roentgeno- 
graphic problem requiring, in some in- 
stances, rather extensive examination The 
methods of exammabon will be mentioned 
in conneebon with the more frequent 
types of anomaly 

The Normal — ^To describe the normal 
lumbosacral area is a task I shall not 
attempt It is usually accepted as being 
bie average of a number of individuals, 
and the average lumbosacral area is ab- 
normal Our spines were developed for 
bie four-footed posibon and are not yet 
adapted to the erect, so mechanical weak- 
ness at bie lumbosacral area is usual 
rather than exceptional We must con- 


sider the lumbosacral area not as normal 
or abnormal but as mechanically sound or 
mechamcally unsound 

The Arltciilar Facets — Stabihty, or 
sound mechames, at the lumbosacral area 
depends m a great degree on the lumbo- 
sacral arch arbculabons The most stable 
condibon is present when the facets are of 
the mtemal-extemal type, that is, when 
the jomt IS in the sagittal plane (Fig 1) 
In the roentgenogram, such a joint shows 
clearly, as the plane of the joint corre- 
sponds with the plane of the anteropos- 
terior view There may be variations 
from this type m many ways the facets 
may inchne laterally, they may be rudi- 
mentary, irregular, defecbve, or in vanous 
planes from the sagittal to the trans- 
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younger patient with frequent attacks, 
rather than the older patient, should be 
urged to have surgical treatment, while he 
IS in better condition for operation than he 
vtII be later on when surgery may become 
unavoidable 

Many of these individuals have chrome 
arthntis m the spme as well as a lumbo- 
sacral anomaly Such cases are not favor- 
able for surgery, as complete rehef cannot 
be expected, due to the arthritis m areas 
which are not to be fused The ortho- 
pedist must thoughtfully judge what por- 
tion of the symptoms is due to the anomaly, 
and whether ehmmation of that portion 
by surgery will be worth while for the 
patient 

Belts and Braces —The patients who are 
not affected suffiaently to justify surgery 
may be treated by other means The use 
of support by means of a belt, corset, 
brace, or plaster may be necessary to reheve 
an attack but must not be continued m- 
defimtely Disuse of the muscles causes 
them to become weaker so that there is 
more and more need for the support and 
finally the patient is as httle able to avoid 
strains with the support as he was formerly 
without it The acute attack is better 
treated, when the patient will consent to 
it, by rest m a bed that does not sag, 
that IS, a bed mth a board between the 
mattress and the sprmgs Such treat- 
ment ehrmnates the necessity for support 
Manipulation sometimes reheves an acute 
attack 

The symptoms and signs associated with 
lumbosacral anomahes may be dmded 
into two classes (1) The general features 
which may be assoaated with any 
anomaly, (2) The speaal features asso- 
ciated with a particular anomaly 

The important general features are as 
follows The patient has a weak back 
and there is a tendency to twe easily, 
the fatigue being felt particularly m the 
lower part of the back which may lead to 
an aching pain m the same area Again, 
there may be acute pam, m mtenmttent 
attacks, usually mcreasmg m frequency 
and in duration of the mdmdual attacks 


There is a history of injurj’- associated with 
the onset of the attacks of pam in some- 
what more than half of the cases, although 
the mjury may be tnnal The pam, 
which IS affected by motion, exerbon, or 
posibon, is rehevable by rest It may be 
associated with a parbcular mobon, may 
be local m the lumbosacral area, or may 
radiate to the buttocks, hips, thighs, calves, 
sciabc nerve, or coccyx Lumbosacral 
anomahes are probably the commonest 
cause of scnabca and coccygodynia, and a 
common cause of hip pam 
There may be paresthesias such as 
numbness, bnghng, or sensabon of heat or 
cold m the areas of radiabon These 
sensabons may be present with or without 
acute pam The radiabons may be bi- 
lateral or unilateral to either side, regard- 
less of the type of lesion or side on which 
the anomaly is located 

There may be spasm m the lumbosacral 
area, the spme bemg held stiff, with mobon 
hrmted Tenderness may be present m 
the lumbosacral or sacro-ihac areas Often 
there is pam on passive mobon on rotabon, 
flexion, extension, or side bendmg of the 
lumbar spme, or flexion of the hip with the 
knee extended 

Other symptoms or signs assoaated 
ivith parbcular anomahes will be men- 
boned with them 
Diagnosis rests upon 
(1) The roentgenologic demonstrabon 
of an anomaly capable of causmg the 
sjmiptoms present 

12) Pain or fabgue aggravated by exer- 
bon, espeaally some parbcular mobon, 
and reheved by prolonged rest 

(3) Absence of demonstrable cause of 
symptoms other than the lumbosacral 
anomaly That is, gynecologic, mtesb- 
nal, gemto-urmary, or skeletal disease 
which might cause the symptoms must be 
carefully ruled out 

There is no posibve differenbabon, by 
physical exammabon, between lumbo- 
sacral anomahes and so-called sacro-ihac 
stram The results of surgical treatment 
mdicate that when there is no de fini te 
sacro-ihac abnormahty %asible m the roent- 
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Fig 1 On the nght, the lumbosacral arch ar- 
ticulation IS mtemal -external , the jomt space is 
seen clearly between the facets On the left, the 
arch articulation is anteropostenor, the joint 
space IS not visible, and the two facets almost com- 
pletely overlap each other This is severe asym- 
metry of the arch articulations 


Fig 2 The laminae of the first sacral vertebra are 
not united to each other The ossification center for 
the spme of this vertebra has not umted to the laminae, 
but IS umted by fibrous tissue to the spme of the fifth 
lumbar vertebra This has the effect of prolonging the 
fifth lumbar spme downward between the sacral lami- 
nae This IS a 45° view, that is, an oblique infenor- 
supenor anteropostenor view It is used to show the 
sacro-iliac jomts, the wmgs of the sacrum, the lammae 
of the fifth lumbar vertebra, and the relation of the 
sacral wmgs to the lumbar transverse processes 


genogram, the lumbosacral area rather than 
the sacro-iliac pmts must be suspected as 
the source of symptoms 

The demonstration of the presence of 
the lumbosacral anomaly is a roentgeno- 
graphic problem requirmg, m some m- 
stances, rather extensive examination The 
methods of examination will be mentioned 
m connection with the more frequent 
types of anomaly 

The Normal — ^To describe the normal 
lumbosacral area is a task I shall not 
attempt It is usually accepted as bemg 
the average of a number of individuals, 
and the average lumbosacral area is ab- 
normal Our spmes were developed for 
the four-footed position and are not yet 
adapted to the erect, so mechamcal weak- 
ness at the lumbosacral area is usual 
rather than exceptional We must con- 


sider the lumbosacral area not as normal 
or abnormal but as mechamcally sound or 
mechamcally unsound 

The Artictdar Facets — Stabihty, or 
sound mechamcs, at the lumbosacral area 
depends m a great degree on the lumbo- 
sacral arch articulations The most stable 
condition is present when the facets are of 
the mtemal-extemal type, that is, when 
the jomt IS m the sagittal plane (Fig 1) 
In the roentgenogram, such a ]omt shows 
clearly, as the plane of the ]omt corre- 
sponds with the plane of the anteropos- 
tenor view There may be vanations 
from this type m many ways the facets 
may mchne laterally, they may be rudi- 
mentary, irregular, defective, or m various 
planes from the sagittal to the trans- 
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verse The latter t\pe fFig 1) are called 
anteropostenor facets and are unstable 
in that they allow an undue amount of 
motion at the lumbosacral joint Such 
motion mav cause trouble in i anous w aj s, 
as w c shall see later 

Probabh the worst ti^ie of facets, 
considered mechanicalh , arc tho=e w hich 
are as\ mmetneal There is severe as>Tn- 
mctiw when one facet is intcmal-extemal 
and the other anteroposterior (Fig 1) 
With such a mechanism, eier}* motion 
must put undue strain on one or the 
other of these facets as tlicy do not 
operate in the same plane Practically 
c\crA person wath a sexere degree of 
asxTnmetrx of these facets has sxTnptoms 
referable to the lower part of the back 
Such facets are parbcularh liable to acute 
strains on twisting moxements and tlie 
condition is espccialh difllailt to combat 
In other than surgical measures because 
of the difiicultx of axoiding or prcxenting 
rotator, moxements 

Other anomalies max be present when 
the facets are mechanicalh inferior, and 
in the presence of such other anomalies, 
the character of the facets is an important 
factor in determining the presence and 
degree of sx-mptoms Wlicn anx anomaly 
IS present the facets should be examined 
if thex arc found to be poor the hope of 
maintaining compensation is much less 
than It would be if tlicx were mechanicalh 
stable 

Posierwr Defect —The lammai of the 
fifUi lumbar or first ■^cral xertebra may 
not lie united to each otlier IMien the 
defect is broad xxath protrusion of a sac 
from the spinal canal, the condition is a 
spina bifida With the defect narrow and 
watli no protruding sac, it is often referred 
to as spina bifida occulta, on which raanx 
ills hax'e beeui unjustly blamed Such a 
defect w c refer to simply as a posterior de- 
fect and we do not consider it of any un- 
port’ance except that it contributes a 
httle additional weakness xvhen other de- 
fects are present There are, howex er, 
^me xanations of this defect w^ch do 
achiex e significance The ossification cen- 


ter for the spine of the first sacral x ertebra 
may be present as a free piece in the arch 
betxveen the laminae This free piece max- 
be united to the spine of the fifth lumbar bx 
fibrous tissue (Fig 2) or there may be 
bonx continuity- of these parts This has 
the effect of prolongmg the fifth lumbar 
spmc dowTiw ard between the sacral lammse, 
an anomaly xxhich may be pamful if anx 
motion of the fifth lumbar x-ertebra puts 
pressure or pull on the lamime of the first 
sacral A symptom pecuhar to this condi- 
tion IS a sensation of pressure m the lumbar 
spinal column on extension or on pressure 
upon the fifth lumbar spine The condi- 
tion may be reliex ed by remox-mg the long 
spine, or, if other anomahes which necessi- 
tate it are present, by fusing the fifth lum- 
bar X ertebra to the sacrum 

Transitional Vertebra — One of the com- 
mon anomahes is a transitional xertebra 
(Fig ,3) The transitional formation may 
l>e present on one or both sides and in any 
degree, from shght enlargement of the 
transxcrse process to pseudo-arthrosis or 
cxen complete fusion to the sacral wing 
It is called "transitional” because it is not 
truly lumbar or truly sacral m type It 
may be the fifth lumbar or the first sacral 
To prexent decompensation, anomahes of 
this type requue sufiiaent bony imion or 
suffiaent muscular fixation to prex-ent 
motion At the false jomt between the 
wmgs there are penostnim and fibrous 
tissue, pressure upon which is pamful 
Motion produces such pressure, and if the 
motion IS suSiaently- sudden there is a 
contusion, with effusion or hemorrhage 
attempting to occupy- the neghgible space 
between the bony processes There is 
then constant pressure tdl the swelhng sub- 
sides In this stage, any- motion is a fur- 
ther irritant and hence a chronic pamful 
condition may result 

Radiation of pam m this anomalx- max- 
be bilateral or unilateral and max be to 
either the nght or left side, regardless of 
which side exhibits the anomalx- This 
lack of relation between the lateiahty- of 
the anomalx- and of radiated pam max- be 
due in many cases to x-ariations m the 
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Fig 3 Fig 4 Fig 5 Fig 0 

Fig 3 A transitional vertebra On the right, the transverse process of the fifth lumbar ^ ertebra is of the 
sacral type and forms a pseudo arthrosis with the sacral wing The arch articulations are poorly developed 

and are oblique This is a 45° view , , , r , c 

Fig 4 Spondjlohsthesis The body of the fifth lumbar vertebra is displaced forward one-quarter of an 
inch on the first sacral Failure of union of the lamina: to the pedicles of the fifth lumbar vertebra is the defect 
(indicated bi arrows) nhich allows the displacement , r ■. t , i. 

Fig 5 The defect which allows spondylolistheses to occur may be seen in the arch of the fourth lumbar ver- 
tebra Where the lamm-e approach the pedicles there is an irregular line where there is no bone— a complete 
defect across the lamin-e (indicated by arrows) 

Fig 6 The same case as shown m Figure 5 The defect is also shoivn in this view (indicated by arrows) 
There is no displacement of the fourth on the fifth lumbar vertebra This is prespondylolisthesis 


articular facets In the presence of a 
transitional vertebra such as this there 
may be no symptoms if the arch articula- 
tions are well formed, but if they are 
poorly formed, symptoms are apt to be 
present and the side on which pain is felt 
IS more constantly related to the type of 
the arch articulations than to the struc- 
ture of the -wmgs 

There may be umon of the wing of the 
transitional vertebra to the sacral wing on 
one or both sides Umon on one side only 
cannot be relied on to prevent motion 
We have a specimen exhibiting umon on 
one side which does not prevent a defimte 
amount of motion 

Close Spmcs — The spinous processes 
may be in abnormally close relation, this 
being much more common at the fourth 
and fifth lumbar than at the lumbosacral 
pint Such close relation may allow 
painful pressure or contusion, and when 
pain develops it is apt to be persistent 
A common cause of such pain is a contusion 
resulting from hyperextension while div- 
ing After such an acadent pain may be 
present for many months, especially on 
hyperextension Local tenderness at the 


spines involved is an important feature 
in this anomaly, while pain and tender- 
ness are occasionally so chrome that one 
of the spmes, or a part of one, has to be 
removed to eliminate the possibility of con- 
tact 

Spondylolisthesis — The fifth lumbar ver- 
tebra may be displaced anteriorly on the 
sacrum The amount of displacement is 
shown m the true lateral view of the lumbo- 
sacral jomt (Fig 4) The lammse of the 
fifth lumbar vertebra are not united to the 
pedicles, and when the body is displaced 
forward the spine and lamm® are left 
behmd For this reason the spme of the 
fifth lumbar is prominent postenorly A 
depression may be felt and sometimes seen 
above it — a charactenstic sign of spondylo- 
hsthesis The arch of the fifth lumbar 
vertebra is often rudimentary The trans- 
verse processes may completely overlap 
the sacral wings in the anteropostenor 
view, due to the antenor displacement 

How and when the displacement occurs 
has not been definitely determmed Of 
course, trauma may produce the displace- 
ment, and also there may be gradual 
slipping intliout trauma, although I have 
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not observed this m any case The dis- 
placement does not have much, if any, 
tendency to increase spontaneously I 
have not seen any increase m cases ob- 
served over a period of several years 
Yet these cases have had several decom- 
pensations while under observation, which 
fact demonstrates that this condition is 
subject to the same conception of com- 
pensation and decompensation as other 
anomalies Although attacks of severe 
pain may be due to increase of displace- 
ment, most of them are due to strams 
which occur because of the mechamcal 
weakness, that is, they are due to decom- 
pensabon I ivill not be surprised if we 
eventually find that the displacement 
occurs in fetal life 

Routnic Examviaiiou — ^The baste rou- 
tine exammation of the lumbosacral area 
should consist of a true anteropostenor 
and true lateral view, and an antero- 
postenor A' ^w obhgue from below upward , 
commonly^^lled the 45° Anew (Figs 2 
and 3) Each of these films should be 
made in the true plane, Avith the patient 
lying in the normal relaxed posture The 
hips should not be flexed nor the lumbar 
spine flattened, as such a position does not 
allow the normal mechanics of the region 
to be visualized Other news which may 
be necessary in certain cases wll be men- 
tioned later 

The 45° new is of great value m the 
study of the sacro-ihac joints, the sacrum, 
the state of fusion of the sacral inngs, the 
transverse processes of the fifth lumbar 
vertebra with their relation to the sacrum, 
and the condition of the arch of the fifth 
lumbar vertebra 

Prespoiidylohslhests — ^The defect which 
allows spondylolisthesis to occur is usually 
nsible m the lateral new, may be seen m 
the anteropostenor new, but is best 
demonstrated m the 45 ° new The defect 
is m the lamina just before it joins the 
pedicles (Fig 6), and it may be present on 
one or both sides -with or without dis- 
placement When there is no displace- 
ment the condition is prespondylolisthesis 
(Fig 6) Acuteness of the lumbosacral 


angle has nothmg whatever to do with the 
question of whether or not prespondylo- 
hsthesis IS present The case shown ex- 
hibits no displacement of the fourth lumbar 
but has failure of umon of the l amina to the 
pedicle on each side 

Whether or not there is displacement, 
the defect in the lanuna may become umted 
with advancing years, and many other con- 
gemtal divisions show the same tendency 
I have twice seen this defect umte while 
under observation, but do not consider 
this as evidence that fracture was present 
Union of the defect does not prevent fur- 
ther attacks of decompensation As symp- 
toms are not present m some cases with 
displacement but may be present without 
displacement or with displacement and 
muted defect, it is evident that sjmptonis 
are related to lack of stabihty rather than 
to the occurrence of displacement 

Errors — Spondylohsthesis is not a par- 
ticularly imcommon condition, I have 
several tunes seen three cases in a smgle 
day It IS, however, often unrecognized 
because of failure properly to examme the 
lumbosacral area roentgenographically In 
fact, the errors ansmg from failure to 
make true anteropostenor, lateral, and 
45° news for the routine exammation of 
this area are many, such as failure to de- 
tect antenor or postenor displacement or 
an unstable lumbosacral angle or to 
diagnose sacro-ihac stram because of fail- 
ure to demonstrate lumbosacral anomaly 
A recent article claims a relation between 
the occurrence of lumbosacral pam and 
thinness of the lumbosacral disc — there is 
no such relation The disc which appears 
thm postenorly (Figs 7, 9, 10, and 12) 
will almost always appear normal if the 
patient is exammed m flexion (Fig 13), 
the condibon is not a rupture of the disc 
but a phase of normal motion The 
lumbosacral disc may be thm because of 
sacral type of development or lack of 
motion (Motion durmg the growmg 
period causes the disc to grow larger, 
while absence of motion prevents growth ) 
Only rarely is the disc significantly ab- 
normal and then only m a few of the cases 
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F,g 7 Fig 8 Fig 9 Fig 10 

Fig 7 Postenor displacement of the fifth lumbar on the first sacral vertebra The fifth lumbar v^ebra is 
also tdted posteriorly, a fact which indicates that abnormal mobihty may be present, and hence the displMement 
may not be constant The lumbar spme has less lordosis than usual, this bemg common m postenor displace- 
ment. The lumbosacral angle is acute (62°) 

Fig 8 Lumbosacral angle shghtly acute, patient in a horizontal position . 

Fig 9 Same case as shown in Figure 8, patient in an upright position Compared with the honzontalpo- 
sibon, the pelvis has tilted forward, lordosis is increased, and the lumbosacral angle is shghtly more acute — there 
IS "sa^’ at the lumbosacral jomt This is a normal reaction of symptomless spines when standmg 

Fig 10 An acute lumbosacral angle (69°), patient in the horizontal position 


that have had severe m]ury or marked 
arthritis Thm discs are as frequent m 
cases without symptoms as m those with 
symptoms The cases m which the disc 
IS thm posteriorly usually have excessive 
mobihty, and lack of muscular control 
of this mstabihty is the cause of decom- 
pensation, as m other conditions 

Postenor Displacement — ^While it is true 
several authorities have stated that pos- 
tenor displacement of the fifth lumbar 
vertebra does not occur, the proper mterpre- 
tation of such statements is that the 
authonties did not obtam true lateral views 
of the lumbosacral jomt m their routme 
examinations As a matter of fact, pos- 
tenor displacement of the fifth lumbar 
vertebra is one of the commonest of the 
sigmficant lumbosacral anomahes and one 
very commonly assoaated with symptoms 
Figure 7 shows the fifth lumbar vertebra 
displaced postenorly about one-quarter 
of an mch These displacements are often 
vanable, vai^’^mg ivith the position of the 
patient or they may be present at one tune 
but not at another The reason for this is 
that they occur when there is an abnormal 
amount of mobihty of the fifth lumbar on 
the first sacral vertebra In postenor 


displacements the arch articulations are 
usually of anteropostenor tyj?^, as this 
is the type which allows most Motion at 
the lumbosacral pmt This displacement 
may occur, however, with mternal-ex- 
temal arch articulations and there is often 
shght or a questionable degree of dis- 
placement with asymmetncal arch articu- 
lations There is usually decrease of the 
lumbar lordosis and sciatica is frequent 
Acuteness of the lumbosacral angle is 
no bar to postenor displacement (Fig 7), 
as the mechanism of the displacement is as 
follows On hyperextension, the lumbo- 
sacral ]omt bemg h)q3er-mobile, the fifth 
lumbar ghdes backward on the first sacral 
vertebra — an exaggeration of the normal 
motion Then on flexion, mstead of ghd- 
mg forward, the fifth lumbar tilts forward, 
bemg caught m the position of postenor 
displacement The displacement may often 
be reduced by reversmg this process, ex- 
tending the spine, and then gently flexmg 
it with traction on the pelvis Reducmg 
the displacement does not cure the condi- 
tion, however, as the fundamental diffi- 
culty, which IS stdl present, is the abnormal 
mobility which allowed the displacement 
m the fct place 
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Unstable Lumbosacral Angle —The lum- that the edges of the film register the verti- 
bosacral angle mav be mechanically un- cal and horizontal positions, the angle of 
sound m one or both of two ways the sacral surface to the honzontal edge 



F,g n F'g 12 f>e 13 

F.g 11 Same as shown 

Srb“'ang1e rnd°bnS.n. origin, t sac^l ^rtebra more d.- 

^Flrr2"s%SeS"‘ posu^orly and 

or elsenhcre 


d) The center of gravity of the trunk, 
as represented by a a ertical hn^e through 
the center of the third lumbar body, may 
pass antenor to the sacrum, somebmes as 

much as two inches 

IS antenor to the sacrum, a certain portion 
of the weight is not sustamed by bone, but 
by muscles and ligaments, which are, 

therefore, liable to stram 

(2) If the plane of the articular surface 
of the first sacral vertebra is too far from 
the honzontal. sheenng stresses are set 
uo which again make the muscles and hga- 
S^rbUltostram Wh» to surface 
IS 42° from the honzontal axis of th 
patient these stresses are of some momen , 
Then the angle is 47° they are a menace 
when the angle is 52° or more the stresses 

mSLd of measunng this angle is as 
follows In the roentgen examination, 

to fflm .s placed pataUel to the pat.ent so 


being readily determmed m the true 
lateral \new 

An acute lumbosacral angle is shown m 
Figure 7 and in Figure 10 It is obvious 
that the sacrum does not offer proper 
support to the weight thrust, and abnormal 
stresses on the muscles and hgaments 
may be present An unstable lumbo- 
sacral angle may, of course, be present 
with other anomahes and add to their 
effect 

Protective Reaction — The lumbosacral 
angle should be determined with the 
patient in a honzontal position, the reason 
bemg demonstrated m Figures 8 and 9 
With a lumbosacral structure which is 
mechamcally sound, the lumbosacral angle 
is more acute when standmg than when 
Ivmg, due to shght saggmg forward of the 
pel4 on standmg If, howerer, there is 
a mechanical weakness which is producing 
the symptoms, the patient, on standing, 
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tilts the pelvis backward so as to reduce 
the lumbosacral angle and bnng the sacrum 
more under the hne of the weight thrust 
a protective reaction as shown m Figures 
10 and 11 For this reason the lumbo- 
sacral angle, with the patient standmg, 
may appear worse m a normal subject 
than m one who has lumbosacral weak- 
ness Accordmgly, the angle must be 
measured with the patient lying in a re- 
laxed posture You may also deduce from 
this that the determination of the presence 
of a protective reaction, on companng the 
results of an exammation with the patient 
first m a horizontal position and then in a 
vertical one, serves to determme, m a 
questionable case, that s 3 Tnptoms are 
ansmg from the lumbosacral area, while 
absence of the protective reaction mdicates 
that no symptoms are onginating m this 
area at the time of the exammation In 
questionable cases we must, therefore, 
add to the routine exarmnation a lateral 
\new with the patient standmg 

If the lying and standing views are to 
be compared, it is necessaiy that each be 
made m the habitual relaxed posture of the 
patient The hips must not be flexed 
when the exarmnation is made and each 
view must be a true lateral one 
Abnormal Mobility — When the examina- 
tions already mentioned have not revealed 
a defimte anomaly and yet the symptoms 
seem to be of lumbosacral ongin, a more 
extensive exarmnation is indicated The 
anteropostenor mobihty of the fifth 
lumbar vertebra should be determmed for 
the reason that abnormal mobihty at this 
jomt IS just as much a mechamcal weakness 
as IS a bon)'^ anomaly The amount of 
mobihty is determined by makmg true 
lateral views in flexion and in extension 
(Figs 12 and 13) Fifteen or more degrees 
of anteropostenor motion, or a movement 
of the spines of the fifth lumbar and first 
sacral vertebrse, more than one-half inch 
relative to each other, constitutes suffiaent 
mobihty to be a cause of sjauptoms 
Increased mobihty may be sustamed if 
the lumbosacral angle is near the honzon- 
tal, less if It is near the vertical IWien 



Fig 14 The posture m a case of ‘ slipping” 
lifth lumbar vertebra The spme deviates to the 
left, displacing the trunk to that side In this 
case pain was on the nght at the lumbosacral 
junction 

symptoms are severe spasm may limi t 
mobihty, but such cases are not apt to be 
diagnostic problems because of protective 
reaction on standing being marked, and 
the chnical picture quite charactenstic 
“Slipping” Spines — One of the possible 
results of abnormal mobihty is a clinically 
charactenstic condition which we call a 
“shppmg fifth lumbar vertebra ” The 
patient has a sudden attack of acute pain 
which as suddenly ceases, its onset or 
cessation bemg accompamed by a sensa- 
tion of something shppmg in the lumbo- 
sacral area, sometimes with an audible 
snap Durmg such an attack, the patient 
has a charactenstic posture (Fig 14) 
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The fifth lumbar vertebra is tilted away 
from the painful side, the spine deviates 
m the direction of the tilt, the trunk being 
offset to that side, and the opposite hip 
IS prominent The pecuhar posture is 
often more marked when the patient is 
standmg than when he is recumbent 
These patients may have no anomaly other 
than abnormal mobihty The condition 
may occur in patients -with posterior dis- 
placement of the fifth lumbar but often 
there is no displacement For these 
reasons the explanation of just what occurs 
is doubtful It may be that there is a 
herma of soft tissues into the space 
bounded by the sacrum, ihum, iho-lumbar 
hgament, transverse process, and body of 
the fifth lumbar, and that the peculiar 
posture IS an attempt to hft the transverse 


process away from the tissues upon which 
it IS pressing 

The chief varieties of lumbosacral 
anomahes have been exhibited, and, m 
conclusion, may we emphasize that which 
must be evident, namely, that the most im- 
portant factor m determimng the condi- 
tion and climcal significance of the lumbo- 
sacral area is thorough exammation 
The routine roentgenographic exammation 
should certainly mclude true anteropos- 
terior, lateral, and 45° views If these 
do not make the situation clear, they 
should be supplemented by lateral views m 
flexion, extension, and standmg, antero- 
postenor view, standmg, and, sometimes, 
obhque views to detenmne the relation of 
the fifth lumbar to the ilium or the plane 
of its articular facets 



DEPTH DOSES OF ROENTGEN RADIATION, STRIKING AT ANGLES OTHER THAN 
90 DEGREES, MEASURED IN A WATER PHANTOM^ 
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INTRODUCTION 

^HE distnbution of the intensity of 
roentgen rays in a water phantom 
has been investigated by many au- 
thors, among whom are Dessauer, Glocker, 
Duane, Holf elder, Glasser, and Weather- 
wax Together with variations m volt- 
age, distance, filter, size of field, and posi- 


of an even density In other words, the 
mvestigations have been made under 
truly ideal conditions The only authors 
to have varied the fourth condition have 
been Wmtz and Rump, Weatherwax and 
Robb, Leddy and Wittmg, Glasser, and 
the writer 

It appears evident that the isodose 
curves of a given radiation will adopt dif- 



Fig 1 Arrangement of tube, phantom, and Fig 2 Diagram of Hammer dosimeter mounted on 
ionization chamber (The registering instrument the water phantom 
to the left of the phantom was placed m the con- 
trol room at the tune of the experiments ) 


tion of the diaphragm, placed either near 
the tube or near the phantom, the isodose 
curves would change in a way character- 
istic of each particular arrangement 
Only four conditions were constant m 
all the measurements made heretofore 
(1) The angle at which the central ray 
struck the surface of the water phantom 
always remained at 90 degrees, (2) the 
surface of the phantom was always level, 
(3) the phantom was large enough to guar- 
antee the fullest effect of the scattenng, 
and (4) the medium m the phantom was 


ferent shapes if one or aU of the four above- 
mentioned factors are varied They wiU, 
then, more closely approach conditions 
with which we have constantly to deal m 
our daily routane of radiotherapy It is 
rather astomshing that this field has not 
been investigated to a greater degree, as 
it is obvious that such investigations will 
help to ehnunate inaccuracy m dosage 
compilation 

In composing a treatment plan for a 
patient, the author has always felt that it 
was incorrect to apply the isodose charts 
commonly m use to the circumference of 
the body if the angle was other than 90 
degrees, if the surface of the body 


’Read before the Amencan Congress of Radiology, 
at Chicago, Sept 25-30, 1933 
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Tig 3 The phantoms used in the e\pcnments 
were made of 1 mm aluminum 


cun'ed, if the volume of the part radiated 
was small, or if the rays had to pass through 
media of different density, sudi as human 
tissue and gas In such instances, the 
mtensit}' in the depth must be lower than 
the intensities indicated by the present 
isodose charts 

TECHNIC 


face and at 1 cm depth were made on a 
paraffin phantom Comparative measure- 
ments w ere made with the alummum close 
to the paraffin and placed with the other 
filters The difference was noted and the 
other measurements corrected accordmgly 
This arrangement did away with the budd- 
ing of a leak-proof shding shutter through 
which the ionization chamber could be 
introduced and placed at hberty in an> 
desired position Furthermore, phantoms 
could be constructed in different shapes 
with cun^ed walls For this reason, five 
phantoms were made one rectangular 
(25 X 30 X 60 cm ), one of oval shape 
(34 X 22 cm , correspondmg to the shape 
of the average cross-section of the human 
body), and three of circular shape with 
radii of 10 cm , t 5 cm , and 5 cm , re- 
specbvely (Fig 3) 


It is the scope of this paper to cover 
vanations m the relation of central ray 
and body surface, even or cun^ed, and the 
decrease of intensity in objects smaller 
m volume All other conditions, such as 
voltage, distance, size of field, filter, and 
position of the diaphragm, remain un- 
altered They are as follows 180 K V 
constant potential, 4 ma , 0 8 mm copper 
plus 1 0 mm alummum filter (m addition 
to this, 1 0 mm alummum compnsmg the 
wall of the tank), 40 cm F S D , and a 
10 X 10 cm field wth a Holfelder cone 
The use of a cone gives the same effect 
as if a diaphragm were placed near the 
surface of the phantom The measure- 
ments were taken with a Hammer do- 
simeter made by Mueller, of Hamburg 
The tube was a water-cooled Metahx 
The central ray had a honzontal duection, 
and entered the side of the phantom at 
certam angles through its wall of 1 0 mm 
aluminum By means of an arrangement 
of shdes, the ionization chamber could be 
placed at any desired pomt within and 
without the beams of rays inside the 
phantom (Figs 1 and 2) As the diame- 
ter of the chamber did not permit its cen- 
ter to be placed less than 1 3 cm below 
the surface, all measurements on the sur- 


MEASUREMENTS ON THE ETON SURFACE OF 
THE PHANTOM, AT 90, 75, 60, 45, AND 30 
DEGREES 

If a treatment plan requues the appli- 
cation of a 10 X 10 cm field at 40 cm dis- 
tance on an even surface at an angle of 45 
degrees, it appears, at first sight, that the 
order could be mterpreted or executed 
only in this way However, on closer 
exanunation, a discrepancy m distance is 
evident, if the 40 cm are measured from 
the focus to the rmddle or to the pomt of 
the field which is nearest to the tube a 
difference in distance of 1 8 cm (Figs' 4 
and 5) 

It IS the more accurate procedure to 
measure to the rmddle of the field for 
there is only a small overdose at the side 
nearer the tube No pomt of the field 
receives 100 per cent, if the 40 cm are 
measured to the edge of the field nearest 
the tube The reason for this is that the 
surface mtensity is considerably less toward 
the Side than m the middle In addition 
to this, all other pomts farther away than 
40 cm wiU receive a dose which is mversely 
proportionate to the square of the greater 
distance Furthermore, one may be m- 
clmed to map out a 10 X 10 cm field on 
the body surface, using protective matenal 
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The area of 10 X 10 cm should be measured 
at 90 degrees from the central ray rather 
than on the surface of the body It pro- 
jects itself on the body in the shape of a 
trapezium, with an area of 141 sq cm , if 
measured from focus to the middle of the 
field If measured from the focus to the 
edge of the field, it is 198 square centi- 
meters The latter measurement carmot 
be avoided if one uses a cone with a flat 
bottom, as the distance is fixed by the 
cone 

The only way to overcome these varia- 
tions IS to compromise on a cone with a 
curv’^ed bottom, such as has been dcAUsed 
by Holfelder, and which I have used in 
my experiments The curve should be 
of such shape that it gives the true dis- 
tance in the rmddle of the field Somewhat 
to compensate for the decrease m mten- 
sity toward the side, the F S D is less 
than 40 cm at the edges of the cone 

The isodose cuix^es obtained at a 90- 
degree angle do not in any way deviate 
from those obtamed by Holfelder, Glasser 
Weathenvax, et al With the decrease of 
the angle between central ray and surface 


a greater distortion of the usually pear- 
shaped curves toward the far side of the 
field can be noticed in the depth (Figs 6 
to 10) At first sight, one might expect the 
penetration to be better at the near side 
from the axis of the beam, but as the m- 
tensity of the rays entenng at the far side 
IS reduced only by the distance, this more 
than compensates m depth value for that 
which has been lost through penetration 
of water and additional scattered radia- 
tion on the other side This is most en- 
dent on the 45-degree chart The 30- 
degree chart shows such an extreme dis- 
tortion and such a poor depth dose that 
we may arrive at the conclusion that it is 
impractical to apply a field at such an 
angle on a ngid surface, where there is no 
possibihty of impronng the intensity and 
distortion by the use of compression 
It is well known that the intensity of 
radiation on a given field is highest at the 
imddle, and decreases gradually toward 
the sides of the field If, therefore, the 
treatment is given at an angle, the time 
of exposure must be increased to compen- 
sate for this loss of mtensity, as well as for 
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30 degrees IS so great that «c 

very small 


the loss sus«med by f te 
Ince At 00 degree, 5 ^er 

added to the ^d con<= “ “ 

10 per cent, using ^ figures 

flaiottonred cone IS used^^^^ 

^°.?el-1vhen ^ cone of larger .ze, 

as a 20 X 20 all these 

^It need not be ^ otl^er di- 

figures apply ° ^ of field «. 

xn^sions “"th^ 10 X 10 ^ 

however, a field added for tiie 

-rai-rrrtS^t to pet cent lot 
the smaller field 


tne — 

BHPTH DOSES ON cmtVBPSt«.A«= 

The oval water p^tom^^-“ , 

04. cm m diameter human body 

average ‘^0^-^"^°^ field given at 90 de- 
The isodoses irr 


erees over the middle on the flatter side 
5e .dentrcal vntt those tak» oa a phan- 

r ™«re Se";?m le,^>V 

towmd the sides may be noticed, but the 
towar depth is the same If we 

'“^TJ'?field to the side of the oval tank, 
apply curface is much more curved, 
^here the 3 ^ ^ueh volume 

and wh^e t,gam of radiation, the 

to th' “/'4°'aS!-es wdl adapt .tsell ac- 
shape of ^onung more slender (Fig 

‘'o>‘^^^long as there is enough volume 
12) So 1 g beam to ex- 
left beyond radiation scattered, 

tract the se^D^^,” badd up the m- 
■which, m we shall not observe 

tensity m the P m the depth 

any decrease m ^ 3 ^^^ ^ 

^ Tbt=.h=t'«J;j;“?Jatter shape 

%rthe'fi“i at 45 degrees, thrected to- 
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Fig 11 


Fig 12 



Fig 13 

Figs 11, 12, and 13 The oval phantom corre- 
sponds to the average cross section of the human 
body On the flat side of the oval, the isodose 
curves show no difference from those in a phantom 
with level surface On the pomted side they are 
somen hat more slender At an angle of 46 degrees 
the curved surface of the oval is of distinct ad- 
vantage to the shape of the cun es 


Fig 14 

Fig 14 If the rays strike the body tangentially, 
covering a field 5 X 10 cm , the decrease in intensity is 
remarkably rapid The difference with the charts 
heretofore m use is stnkmg 


ward the middle of the oval tank, we find 
less distortion of the isodoses than on a 
sirmlar field apphed on an even surface (Fig 
13) Apparently it benefits by the curv^e 
of the tank, which changes the true angle 
between central ray and surface to that of 
an angle under than 45 degrees 


The loss in effect obtained from the addi- 
tional back-scattenng outside the beam 
can well be demonstrated on a tangential 
field (Fig 14) For better demonstration 
purposes, a beam was allowed to enter an 
area which, if it were on an even surface, 
would have a diameter of only 5 X 10 cen- 
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Figs 6, 7, 8, 9, and 10 
dO degrees is so great that the 
very small 


use held 


the loss sustained by the increased dis- 
t^ce At 60 degrees, 5 per cent must be 
added to the ordmary time, at 45 degrees 
10 per cent, using a rounded cone If a 
hat-bottomed cone is used, these figures 
must be doubled It is obvious that they 
are still higher when a cone of larger size 
such as a 20 X 20 cm , is used 
It need not be mentioned that all these 
figures apply proportionately to other di- 
mensions of distance and size of field If, 
however, a field smaller than 10 X 10 cm' 
is given, 10 per cent must be added for the 
angle as weU as another 10 per cent for 
the smaller field 


DEPTH DOSES ON CURVED SURFACES 

The oval water phantom measures 22 X 
34 cm m diameter and corresponds to the 
average cross-section of the human body 
The isodoses m the field given at 90 de- 


grees over the middle on the flntf 
are identical with those take,! ^ ^ 

tom mtt m even surface (Z “)“ 
haps a more marked decrease . 
toward the sides may be noticS 
mtmsity m the depth is the sam’ 
apply a field to the side of th^®® , f 
where the surface is much more 
and where there is not so much 
to the sides of the beam of mdmr 
shape of the curves will adapt ue 

^endtr 

12) So long as there is enouvh ^ 
left beyond the limits of the beam 
tract the secondary radiation scati!r-^' 
which, m turn, helps to budd up th 
tensity m the depth, we shah not obseJf ' 
^y decrease m the mtensity m the deml^ 
This, however, will take place as soon ^ 
the oval changes to a flatter shape ^ 
On the field at 45 degrees, directed to 
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Fig 18 

Fig 18 The use of compression mil not only 
bring the lesion closer to the surface, but will also do 
away with the distortion of the isodose curves, if 
the treatment is given at an angle 


Fig 19 

Fig 19 If compression cannot be used, one 
might fill up the angle between cone and surface 
with scatter-producing material, such as nee 
This IS of no value (compare with Fig 9) 


tween the size of the field and the radius of 
the phantom is of great importance in re- 
gard to the expected depth intensity 
The intensity m the depth is composed of 
the direct radiation as well as the second- 
ary rays within and from without the 
direct beam If there is httle or no tissue 
left outside of the direct beam of rays, 
there will be no additional radiation from 
without Therefore, a depth mtensity 
similar to that in a large phantom can be 
expected in a cyhndncal body, only if its 
radius is at least equal m length to the 
length of the correspondmg side of the 
apphed field, providmg the central ray 
passes through the center of the phantom 
Should the radius be smaller, the mten- 
sity of the field must be corrected, as if it 
were that of a field the sides of which are 
of the same length as the radius of the part 
to be rayed 

These conditions must be taken into 
consideration when radiating an arm, leg 
or the neck of a patient The use of the 
ordinarj^ charts does not, by far, demon- 
strate the real conditions, and leads to a 
considerable underdose, which may ac- 
count for many a failure m the treatment 
of bone malignancy 


From the amount measured on all the 
phantoms of different sizes emergmg from 
the other side of the phantom it may be 
concluded that it is so small (shghtly more 
than 10 per cent on the phantom with the 
5 cm radius) that it may practically be 
neglected on bodies with a diameter larger 
than 10 cm even when computing the 
total dose of several fields crossmg each 
other m the middle 

THE ADVANTAGE OF COMPRESSION AND 

ADDITIONAL SCATTER-PRODUCING MA- 
TERIAL 

There has not been, by far, enough 
emphasis placed upon the advantage of 
the use of compression m radiotherapy 
By exerfang pressure with the cone on the 
surface of the body whenever possible, the 
seat of the disease can be brought nearer 
to the surface, and the mtensity within the 
tumor can be increased to an astonishing 
degree The surface radiated is adjusted 
to the cone, and an angle of 75, or even 60 
or 45 degrees, can almost entirely be elimi- 
nated Thus the mtensity within the 
depth retains the shape of the curves from 
a field apphed at 90 degrees (Fig 18) 
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Figs 16, 10 and 17 The proportion between size of field and diameter of radius of the phantom is of 
great importance \ depth intensity similar to that m a large phantom can be expected in a cylindrical body 
only if Its radius is at least equal in length of the corresponding side of the applied field Otherwise the in- 
tensity must be corrected to that of a field whose sides are equal to the radius of the phantom 


bmeters For tins reason one could ex- 
pect only a distribution of intensity which 
would correspond to such a field In 
practice, such a field is often given with a 
10 X 10 cm cone, and an intensity taken 
for granted, which corresponds to one of a 
10 X 10 cm field, in place of a 5 X 10 cm 
field The error is obvious In reahty, 
the ionization chamber measures values 
which are still lower Even with the ad- 
vantage obtained by the use of a cunred 
bottom cone, the penetration is so httle 
that, at 10 cm , only 20 per cent of the 
superficial dose can be found 

Such a tangential field is used quite fre- 
quently, as, for instance, m the treatment 
of a breast, a shoulder, a head, or a 
which protrudes from the surface of the 

body . , . 

The high loss in intensity produced by 

the smaller volume radiated requires the 
use of isodose charts which correspond to 
the true condition The apphcation, 
tofore customary, of the isodose cha^ 
obtamed at an angle of 90 degre^ to the 
surface of a water phantom of large di- 
mensions obviously leads to a great error 
in the calculation of the dose 


depth ooses in cylindrical phantoms 

OF DIFFERENT SIZES 

This loss m mtensity, when a tangential 
field penetrates through a comparatively 


small volume, suggested the investigation 
of the distribution of the rays in phantoms 
of more regular shape For this purpose, 
I selected three cyhnders made of the same 
matenal as the other phantoms used m my 
experiments They had radii of 10, 7 5, 
and 5 cm , respectively, and were 30 cm 
high In the phantom with the 10 cm 
radius, the apphcation of a 10 X 10 cm 
field produced no appreaably different 
distnbution of intensity m the depth, if 
compared with a similar field on an even 
surface (Fig 15) On the 7 5 cm phan- 
tom, in which the volume of water outside 
of the direct radiation is less than half of 
the radius of the phantom in thickness, on 
each side, the depth dose beyond the mid- 
dle diminishes rapidly (Fig 16) The 20 
per cent curve moves closer to the 30 per 
cent curve, and the course of the 10 per 
cent curve is governed by the 20 per cent 
curve and the outer cncumference of the 
phantom Only 6 per cent leaves the cyl- 
inder 

More stnking sbU is the ^fference in 
distribution in the cyhnder of 5 cm radius 
Here the beam of the 10 X 10 cm field 
covers the entire circumference of the 
phantom The 20 per cent hne lies close 
to the averted surface ^ Only 13 per cent 

leaves the tank (Fig 17) 

These expenments lead us to the con- 
clusion that the correct proportion be- 
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from two or more directions By applying 
the proper isodose charts on a cross-section 
map, one is immediately convmced that 
the distnbution of mtensity from the fields 
IS far more homogeneous with nee bags 
than without their use 

The author reahzes that his investiga- 
tions are far from covenng the entire field 
of possible vanations, however, this paper 
IS mtended to be of stimulus for further 
research m this hne The more accurate 
the radiotherapist, m the admimstration 
of his treatments, the more can he expect 
better results and less failures In this 
paper attention is drawn to several fac- 
tors m which maccuracies have occurred 
while composing a treatment plan and 
computmg the total dose m the tumor 
area Each m itself may appear as only 
a neghgible error, but an accumulation of 
these and snmlar errors will unavoidably 
lead to an irreparable mistake, which may 
mean death to the patient 

CONCLUSIONS 

1 To apply the present isodose charts, 
of a beam stnkmg the surface at 90 de- 
grees on fields to be given at smaller angles, 
is maccurate, as it does not correspond 
to true conditions 

2 With the increase of bltmg of the 
beam to a smaller angle, the isodose curves 
become more distorted and the percentual 
depth dose becomes less 

3 It IS not economical to apply a field 
at an angle smaller than 45 degrees 

4 The cone with a flat bottom should 
be discarded, and one with a bottom 
curved at the edges should be substituted 
This cone will comprormse with the errors 
onginating from the difference in distance 
from the focus to the tmddle and to the 
edges of the field, if treatments are g;iven 
at an angle 

5 In tliese cases, the surface dose 
should be increased from 5 to 10 per cent 
to make up for the additional distance, 
when using a cone with curved bottom' 


When usmg a cone with a flat bottom, 
these figures should be doubled 

6 The use of compression should be 
encouraged, as it not only bnngs the tumor 
nearer to the surface, but it also will over- 
come the distortion of radiation m the 
depth if the field is given at an angle 

7 When radiating a cyhndncal body, 
the isodose curves are identical with those 
obtamed m a large phantom, if the radius 
of the cyhnder is at least equal to the cor- 
respondmg side of the apphed field, pro- 
vidmg the central ray passes through the 
center of the phantom 

8 The custom of fiUmg up the angle 
between cone and body surface with sec- 
ondary ray-produemg material should be 
abandoned, as it results m a smaller depth 
dose at the seat of the lesion 

9 The use of such material, however, 
IS of great advantage when a part of the 
body of small diameter is to be radiated, 
or a field is given tangentially, as the depth 
mtensity is matenaUy mcreased, and the 
distnbution is far more homogeneous when 
a cross-finng method is used 
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COMPOSITE X-RAY FILTERS^ 

By A MUTSCHELLER, Ph D , New York City 


|N the past, the problem of filtering 
\-rays for therapeutic purposes has been 
dealt with rather empirically, copper 
has been selected as the standard filter 
mostly for the reason that it is easily 
obtamed m pure form The semilog- 
anthnuc absorption curve mdicates the 
tmnimum filter thickness above which the 
use of heavier filters does not result m 
appreaably larger depth doses But, 
m spite of this fact, various attempts 
have been made to secure better results 
with heamer filter thicknesses than these 
minima, as, for instance, with 2, 3, or 4 
mm Cu or 0 5 mm Ag 

Many clmiaans hope to find a selecbve 
action of heawJy filtered rays but, un- 
fortunately, the deadmg experimental evi- 
dence consists m cluneal results and, there- 
fore, the answer is not deasive It ap- 
pears, however, that several chmcians 
have found that, for instance, 30 ma 
filtered through 2 5 mm Cu and 4 ma 
filtered through 0 5 mm Cu, resultmg 
in approximately the same mtensities, 
produced identical results This conclu- 
sion IS entuely m accord with what is to be 
expected from physical and theoretical 
considerations, and it is desuable that 
chmcians convmce themselves defimtely 
on that pomt 

Another direction m which cluneal im- 
provements of results are sought is m the 
use of potentials up to several rmlhon 
volts From the physical pomt of view, 
unless a selective or a specific action of 
very short wave length raj’^s can be 
demonstrated, the only advantage that 
can be expected is a smaller ratio of surface 
to depth dose, i e , larger depth doses 
But m the extreme case, the largest in- 
crease in depth dose obtainable appears 
to be about 20 per cent (5) However, 
such radiations penetrate not only the 

nt Congress of Radiologj, 

at Chicago, Sept 25-30, 1933 ^ 


superposed healthy tissue layers, but also 
those located beyond on the far side of 
the tumor Thus, the intensity and the 
volume of irradiated healthy tissues m 
relation to the dose absorbed in the tumor 
to be irradiated will be considerably 
larger, and hence the extent of mjury to 
the patient becomes greater in proportion 
to an expected mjury to the mahgnant 
tumor Therefore, if a sumlar increase 
of depth dose could be attained by other 
means, while using radiations generated 
by moderate voltages, there would be 
decided advantages, both economic and in 
possible results, over and above the 
possibihties from irradiation with ex- 
tremely high voltages 

One way, however, m which depth 
doses can be matenaUy increased is by the 
use of greater distance, another way 
is through the use of more carefully com- 
pounded and adjusted filters By the two 
means there seems to be a possibihty of 
approachmg the extent of depth dose 
mcrease obtamable with, for instance, 
two milhon volts 

A THEORETICAL PART 

Absorption curves of x-ray beams com- 
pnsmg the charactenstic and the con- 
tmuous spectrum of tungsten, plotted 
on semiloganthmic paper, first show a 
strong bend which gradually becomes 
less as the absorber thickness is mcreased 
This mdicates that the absorption co- 
efficient, which is represented by the slope 
of the curve, is first very large and then 
gradually becomes smaller, finally ap- 
proachmg a constant or nearly constant 
value This holds for all voltages until 
a minimum corresponding to 8 86 K V is 
reached An absorption cun'-e m tm is 
similar, but for the same voltage it slopes 
down more rapidly and the curve con- 
tinues regularly down to the 29 1 K V 
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radiation It is equivalent to say that 
below 8 86 KV, copper is quite trans- 
parent to x-rays, and that below 29 1 
K V , tin shows a selective transparency 
zone If tin IS used as a filter for a highly 
penetrating radiation, it effects excellent 
filtration and has a better homogenizing 
effect than copper, except that radiations 
below 29 1 K V would come through very 
strongly In qmte a sinular fashion, if 
copper IS used as an additional filter, it 
absorbs radiations effectively down to a 
wave length correspondmg to 8 86 K V , 
but from then on the softer radiations are 
transmitted rather freely Therefore, it 
appears that the soft radiation which 
normally comes through tm should be 
effectively absorbed in copper if it is used 
as an additional filter, and that perhaps 
alummum, if used as a thud filter, would 
stop almost completely the 8 86 K V 
radiation commg through the copper (1) 
In other words, it would seem that a 
combmation of several metals m proper 
arrangement would result in a more 
effective filter for the homogenization of 
the x-ray beam than would one or the 
other alone 

From the theoretical pomt of view, it 
might appear to be desuable to use filters 
of an even higher atoimc number, t e , 
between the numbers 50 and 70, but 
unfortunately, the elements of this group 
are so rare and costly that they cannot 
be considered as available for this purpose 
Otherwise the elements m the group from 
65 to 71 nught be preferable to tm 

However, for radiations produced by 
voltages above 200 K V , it appears that 
the heavier atormc metals, molybdenum, 
tantalum, or tungsten, backed by tm, 
copper, and alummum, might be par- 
ticularly effective m brmgmg about 
homogemzation of the beam with almost 
entue absorption of the first order char- 
acteristic K hues, and all longer wave 
lengths In that case, only the short 
wave length portion of the contmuous 
spectrum would be retamed for apphcation 
to the pabent (2) 


B EXPERIMENTAL PART 

Intensity measurements show that 0 13 
mm Sn transmits approximately the same 
radiation mtensity as does 0 25 mm Cu 
(3) In order to arrive at a compound 
filter with a total absorption value not 
greater than that of 0 5 mm Cu, attempts 
were made to detemune 

(a) the utdity of Sn as a filter with the 
addition of Cu and Al, 

ib) the correct thickness of Sn and Cu to 
be optimally adequate, and 

(c) the correct thickness of aluminum 
Absorption curves, spectra, and depth 
dose measurements were used as cntena to 
obtam answers to these questions 

1 Absorption Curves — The radiation 
employed throughout was from a Quadro- 
condex uniform voltage apparatus with a 
rmg focus pyrex wall therapy tube operated 
at 180 K V (detemuned from the shortest 
wave length) The radiation mtensities 
were measured with a thimble t3q3e ioniza- 
tion chamber connected to a Wulf electro- 
scope which was cahbrated agamst a 
standard ionization chamber 

Figure 1 shows two absorption curves 
measured through mcreasmg thicknesses of 
copper The lower curve (a) represents 
the percentage decrease m various thick- 
nesses of copper, takmg the non-filtered 
radiation from the tube as 100 In the 
upper curve (b) the radiation transmitted 
through 0 25 mm Cu as a fore filter was 
taken as 100 The bend m the upper 
curve is such that, ordmanly, it would 
seem that a filter of between 0 5 and 0 75 
mm Cu would be necessary to make the 
radiation sufficiently homogeneous (mdi- 
cated by the approached straightness of the 
curve) to give adequate depth doses 
Figure 2 gives the same curve (a) as 
that m Figure 1, made with 0 5 mm Cu 
as a fore filter The lower curv^e (b) is an 
absorption curve m Cu with 0 13 mm Sn 
(tm) as a fore filter (The 0 13 mm Sn 
transrmts approximately the same total 
radiation intensity as does the 0 25 mm 
Cu ) The latter curve (b), by its lesser 
slope or mchnation, mdicates that the 
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radiation It is equivalent to say that 
below 8 86 KV, copper is quite trans- 
parent to x-rays, and that below 29 1 
K V , tin shows a selective transparency 
zone If tin is used as a filter for a highly 
penetrating radiation, it effects excellent 
filtration and has a better homogenizing 
effect than copper, except that radiations 
below 29 1 K V would come through very 
strongly In qmte a sumlar fashion, if 
copper IS used as an additional filter, it 
absorbs radiations effectively down to a 
wave length corresponding to 8 86 K V , 
but from then on the softer radiations are 
transmitted rather freely Therefore, it 
appears that the soft radiation which 
normally comes through tm should be 
effectively absorbed m copper if it is used 
as an additional filter, and that perhaps 
aluminum, if used as a third filter, would 
stop almost completely the 8 86 K V 
radiation commg through the copper (1) 
In other words, it would seem that a 
combination of several metals in proper 
arrangement would result m a more 
effective filter for the homogemzation of 
the x-ray beam than would one or the 
other alone 

From the theoretical point of view, it 
might appear to be desirable to use filters 
of an even higher atormc number, % e , 
between the numbers 50 and 70, but 
unfortunately, the elements of this group 
are so rare and costly that they cannot 
be considered as available for this purpose 
Otherwise the elements m the group from 
65 to 71 might be preferable to tin 
However, for radiations produced by 
voltages above 200 K V , it appears that 
the heavier atomic metals, molybdenum, 
tantalum, or tungsten, backed by tm, 
copper, and alummum, might be par- 
ticularly effective in bnngmg about 
homogemzation of the beam ivith almost 
entire absorption of the first order char- 
acteristic K fines, and all longer wave 
lengths In that case, only the short 
wave length portion of the continuous 
spectrum would be rctamed for apphcation 
to tlie patient (2) 


B EXPERIMENTAL PART 

Intensity measurements show that 0 13 
mm Sn transrmts approximately the same 
radiation intensity as does 0 25 mm Cu 
(3) In order to arrive at a compound 
fdter with a total absorption value not 
greater than that of 0 5 mm Cu, attempts 
were made to determme 

(a) the utility of Sn as a filter with the 
addition of Cu and Al, 

(5) the correct thickness of Sn and Cu to 
be optimally adequate, and 

(c) the correct thickness of aluminum 
Absorption curves, spectra, and depth 
dose measurements were used as cntena to 
obtam answers to these questions 

1 Absorption Curves — ^The radiation 
employed throughout was from a Quadro- 
condex uniform voltage apparatus with a 
nng focus pyrex wall therapy tube operated 
at 180 K V (detenmned from the shortest 
wave length) The radiation intensities 
were measured with a thimble type lomza- 
tion chamber connected to a Wulf electro- 
scope which was cahbrated agamst a 
standard ionization chamber 

Figure 1 shows two absorption curves 
measured through mcreasing thicknesses of 
copper The lower curve (o) represents 
the percentage decrease m vanous thick- 
nesses of copper, takmg the non-filtered 
radiation from the tube as 100 In the 
upper curve (6) the radiation transrmtted 
through 0 25 mm Cu as a fore filter was 
taken as 100 The bend in the upper 
curve IS such that, ordmanly, it would 
seem that a filter of between 0 5 and 0 75 
mm Cu would be necessary to make the 
radiation sufficiently homogeneous (indi- 
cated by the approached straightness of the 
curve) to give adequate depth doses 

Figure 2 gives the same curve (a) as 
that in Figure 1, made with 0 5 mm Cu 
as a fore filter The lower curve (5) is an 
absorpbon curve m Cu with 0 13 mm Sn 
(tm) as a fore filter (The 0 13 mm Sn 
transrmts approximately the same total 
Ration intensity as does the 0 25 mm 
Cu ) The latter curve (b), by its lesser 
slope or inclmation, indicates that the 
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radiation is slightly more homogemzed 
than that filtered through Cu, and also that, 
for radiation of this general type, while 
passing the same mtensity, Sn appears 
to be a better filter than Cu, smce it re- 
moves a larger portion of soft rays while 
allowing a proportionally greater portion 
of penetrating rays to pass through 

Figure 3 shows absorption curves of the 
samp radiation m which the filters were 
mterchanged with respect to the direction 
m which the rays traveled In the upper 
curve, however, the rays first pass through 
the Cu, then through the Sn, and finally 
reach the chamber In curve (6) the order 
of the metals was reversed The difference 
m the slope mdicates that when the Sn 
filter IS nearer to the lomzation chamber, 
there is more soft radiation contamed 
m the beam than when the Sn filter is 
nearer to the tube and the Cu filter nearer 
to the lomzation chamber Therefore, 
if the filter is placed m the wrong direc- 
tion, the advantages from it appear to be 
lost 

In order to determine whether a filter 
of 0 13 mm Sn is of sufficient thickness to 
accomphsh the desired result, the curves 
in Figure 4 were made Curve (d) was 
made noth 0 3 mm Sn as a fore filter, and 
curve {b) ivith 0 13 mm Sn as a fore filter 
The two curves are practically parallel 
and are displaced only m the up-and-down 
duection, indicating that the general char- 
acter of the radiation, or its penetrative 
power, has not been materially changed 
by the heavier Sn filter, but only that the 
total mtensity has been decreased by the 
greater Sn thickness 

2 Spectra — The differences m the 
radiation quahty, due to various filters 
and as indicated by the absorption curves 
m Figures 1, 2, 3, and 4, are more dis- 
tinctly demonstrated in the spectrograms 
shown in Figures 5, 6, and 7 The two 
spectra, which are photometer ed (4) in 
each case, were exposed side by side upon 
one film and identical exposure times were 
used, except in Figure 7, in which case, 
for the purpose of obtaimng equal m- 
tensities, the necessary increase of expo- 


sure time for the 0 3 mm Sn fore filter was 
calculated from the absorption curi’-e 
In Figure 5, the beneficial effect of Sn 
as a fore filter is distinctly shown m the 
decreased intensity between the first and 
second order K lines It is distinctly notice- 
able that, on the short wave length side 
of the first order K hues the mtensities are 
practically identical, and this specifically 
greater absorption of the wave lengths 
between the first and second order K 
Imes IS of course due to the approach of the 
specific absorption band m Sn corre- 
sponding to 21 1 K V , m which range the 
absorption coeffiaents are particularly 
large The distinctly greater filtermg 
value of the Sn filter for wave lengths 
longer than the first order K hues is, there- 
fore, qmte distinct In Figure 6, the effect 
of reversmg the duection of the radiation 
through the composite Sn and Cu filter is 
shown in that the first order K hues and aU 
shorter wave lengths come through at 
identical intensities Also, m the viamty 
of the first order K hnes, the intensities are 
practically identical Only around the 
second order K hnes is there a noticeable 
difference, mdicating that the soft rays 
(8 86 K V ) from the Sn have reached the 
spectrograph and are represented m an 
mcreased mtensity in this long wave 
length region Therefore, m the reversed 
order of the atomic numbers, a composite 
filter would produce a disadvantageous 
radiation which would tend to expose the 
skm to a radiation of rather low penetra- 
tion, especially if the filter is near the 
patient 

In Figure 7, the difference between the 
selected thickness of Sn and a double 
thickness of the same metal is shown 
The shghtly mcreased absorption of the 
longer wave lengths near the first order K 
hnes is probably just about balanced by 
the shghtly lesser absorption near the 
second order K hnes, and the pomt m 
between the K hnes probably represents a 
transition point caused not by the cntical 
absorption band, but rather by the equal 
absorptive power resulting from a balance 
between the rate of change of the absorp- 
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radiation is slightly more homogemzed 
than that filtered through Cu, and also that, 
for radiation of this general type, while 
passing the same mtensity, Sn appears 
to be a better filter than Cu, since it re- 
moves a larger portion of soft rays while 
allowing a proportionally greater portion 
of penetratmg rays to pass through 

Figure 3 shows absorption curves of the 
same radiation in which the filters were 
mterchanged with respect to the duection 
m which the rays traveled In the upper 
curve, however, the rays first pass through 
the Cu, then through the Sn, and finally 
reach the chamber In curve (b) the order 
of the metals was reversed The difference 
m the slope mdicates that when the Sn 
filter is nearer to the lomzation chamber, 
there is more soft radiation contamed 
m the beam than when the Sn filter is 
nearer to the tube and the Cu filter nearer 
to the ionization chamber Therefore, 
if the filter is placed m the wrong direc- 
tion, the advantages from it appear to be 
lost 

In order to detenmne whether a filter 
of 0 13 mm Sn is of suffiaent thickness to 
accomphsh the desued result, the curves 
in Figure 4 were made Curve (d) was 
made with 0 3 mm Sn as a fore filter, and 
curve (6) with 0 13 mm Sn as a fore filter 
The two curves are practically parallel 
and are displaced only m the up-and-down 
duection, indicatmg that the general char- 
acter of the radiation, or its penetrative 
power, has not been materially changed 
by the heavier Sn filter, but only that the 
total intensity has been decreased by the 
greater Sn thickness 

8 Spectra — The differences in the 
radiation quality, due to various filters 
and as indicated by the absorption curves 
in Figures 1, 2, 3, and 4, are more dis- 
tinctly demonstrated in the spectrograms 
shown in Figures 5, 6, and 7 The two 
spectra, which are photometered (4) in 
each case, w'cre exposed side by side upon 
one film and identical exposure times were 
used, except m Figure 7, in which case, 
for the purpose of obtaming equal m- 
tensities, the necessary increase of expo- 


sure time for the 0 3 mm Sn fore filter was 
calculated from the absorption curve 
In Figure 5, the benefiaal effect of Sn 
as a fore filter is distmctly shown m the 
decreased mtensity between the first and 
second order K Imes It is distinctly notice- 
able that, on the short wave length side 
of the first order K fines the mtensities are 
practically identical, and this specifically 
greater absorption of the wave lengths 
between the first and second order K 
fines IS of course due to the approach of the 
specific absorption band in Sn corre- 
spondmg to 21 1 K V , m which range the 
absorption coeffiaents are particularly 
large The distinctly greater filtenng 
value of the Sn filter for wave lengths 
longer than the first order K fines is, there- 
fore, qmte distmct In Figure 6, the effect 
of reversmg the duection of the radiation 
through the composite Sn and Cu filter is 
shown in that the first order K fines and all 
shorter wave lengths come through at 
identical intensities Also, m the vicimty 
of the first order K lines, the mtensities are 
practically identical Only around the 
second order K hnes is there a noticeable 
difference, indicating that the soft rays 
(S 86 K V ) from the Sn have reached the 
spectrograph and are represented m an 
mcreased mtensity m this long wave 
length region Therefore, m the reversed 
order of the atormc numbers, a composite 
filter would produce a disadvantageous 
radiation which would tend to expose the 
skin to a radiation of rather low penetra- 
tion, especially if the filter is near the 
patient 

In Figure 7, the difference between the 
selected thickness of Sn and a double 
thickness of the same metal is shown 
The shghtly mcreased absorption of the 
longer wave lengths near the first order K 
hnes is probably just about balanced by 
the shghtly lesser absorption near the 
second order K fines, and the pomt m 
betiveen the K fines probably represents a 
transition point caused not bj^ the cntical 
absorption band, but rather by the equal 
absorptive power resulting from a balance 
betw een the rate of change of the absorp- 
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tion coeffiaent m Cu and m tin But on Cu, from 0 25 to 2 0 mm thick The 
the whole, the balancmg effects of the straightemng-out charactenstic of the 
absorpbon distances near the first and curve is entirely in accord ivith the ab 



second order K hnes are m accord with the 
characteristics shown m the absorption 
curve m Figure 4 The result, therefrom, 
IS that a filter heavier than an Sn compo- 
nent of 0 13 mm does not produce any 

measurable advantage „ u m 

3 Depth Dose Measurements —Probably 
the most important practical resets ^e 
represented m Figure 8, showing the rabo 
between surface and depth doses 
measurements were made m water, the sur- 
face of which was 50 cm from the target 
and the lomzabon chamber was, for sur- 
face dose measurements, one-half sub- 
mersed m water For depth dose measure^ 
ments it was lowered to a distance of 60 
cm from the target without changmg any 

°^C^Ttrstows the depth dose rabo 
obtained vnth vanous filter thicknesses of 


sorpbon curves, and indicates that with 
Cu a depth dose better than about 42 
per cent is not pracbcaUy obtainable, 
even with a Cu filter of 2 mm or more 
With the usually employed 0 5 mm Cu, a 
depth dose rabo of 40 4 is obtained In 
cur\'’e (o) are given the depth dose measure- 
ments with 0 25 Cu 0 5 A1 and mcreasmg 
thicknesses of Sn (the Sn being nearest to 
the tube) The slowly mcreasmg depth 
doses mdicated by this curve prove that it 
IS not economically worth while to go 
beyond 0 13 mm Sn m addition to the 
above-menboned metals, and that then a 
depth dose of 43 2 per cent is obtamed 
This radiabon, which is of approxunately 
the same mtensity as that commg through 
0 5 mm Cu, therefore, gives a depth dose 
about 8 per cent larger than 0 5 mm Cu, 
or about 4 per cent larger than the best 
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depth doses obtainable with Cu up to 2 
Tnm of thickness 

Curve (5) is obtained by using this 


case, can be estiinated as equivalent to an 
increase of about 20 K V The decreased 
stress upon the x-ray tube and the appa- 



composite filter in the reverse direction, 

^ e , the rays passing through Cu, then 
through Sn, and finally through A1 The 
very low depth doses shown indicate 
the importance of always usmg the metals 
of composite filters m the order of their 
atomic numbers, the metal of greatest 
atomic number bemg nearest to the tube 

C DISCUSSION 

Stnving for the best possible filter 
economy is justified because of the con- 
siderable saving m the cost of producmg 
therapy radiation doses without any dis- 
advantageous effects It IS further jus- 
tified by the fact that with a given radia- 
tion and improved filtenng, a larger dose 
can be given to a deep-seated mass than is 
possible with less adequate filtration 
The gam from improvement in filtenng 
methods is, therefore, eqmvalent to an 
mcrease in voltage which, m the present 


ratus are agam advantages obtamable 
through effiaent filtration 

These advantages, however, are assured 
only if the metal thickness, the punty 
and density of the metals, and the order 
m which they are placed rdative to the 
direction of the rays, are correctly se- 
lected It appears that, m particular, 
impunties in filtenng metals, as well as 
non-definite densities, are factors which 
very often are neglected, but which are of 
great importance with respect to com- 
pound filters Each metal should be 
tested with x-rays as to its absorption, 
coefficient, and its thickness which is best 
calculated from the mass absorption co- 
effiaent It is justified to say that, unless 
all these conditions are fully comphed 
with, the advantages of composite filters 
may be lost 

A composite filter for radiations be- 
tween 140 and 200 K V shows distmct 
ments over a smgle metal filter, provided 
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it complies inth all the conditions pomted 
out For radiations above a 200 KV 
another composite filter, including an 
additional metal higher than Sn m the 
atormc senes, t e , Ta or W, is to be 
placed near the tube 

D SUMMARY 

1 The advantages of using filters con- 
sisting of several metals are pomted out 

2 It is shoivn that the direction of the 
rays through composite filters must be m 
the order of the atomic numbers, be- 
ginning with those hanng the highest 
number 

3 By means of absorption curves, 
spectrograms, and depth dose measure- 
ments, it is shown that composite filters are 
capable of giving larger depth dose ratios 
and smaller average absorption coefl&- 
cients, ivith a given radiation, than smgle 
filters (such as Cu) alone 


4 With a composite filter, a radiation 
IS obtamed correspondmg to approxi- 
mately 10 per cent higher voltage than 
the same radiation filtered through Cu 

5 Two practical filters are recom- 
mended — one for radiations from 100 to 
200 K V , and the other for radiations 
above 200 K V 
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THE SPEaROPHOTOMETRlC ANALYSIS OF THE COLOR OF THE SKIN 
FOLLOWING IRRADIATION BY ULTRA-VIOLET RAYS* 

By TAMES R ROGIN, AT D , M S Fellow in Dermatology, and CHARLES SHEARD, Ph D , 
Division of Physics and Biophysical Research, The Mayo Foundation, Rochester, Minnesota 


CCURATE analysis of the color of 
m the skin by use of the spectrophoto- 
^ metnc method was earned out some 
years ago by Sheard (11), Sheard and Brown 
(12), and Brunstmg and Sheard (2, 3) 
Hams, Leddy, and Sheard (4) used this 
method m an mvestigation concemmg the 
erythema and pigmentary changes m the 
skin following irradiation by roentgen rays 
The present mvestigation was undertaken 
to deterrmne, through the use of the spec- 
trophotometer, the changes m color which 
take place m the skin fohowmg irradiation 
by ultra-violet rays 

The details of construction and opera- 
tion of the spectrophotometer (Keuffel and 
Esser Color Analyzer), and the prmaples 
underlying its use in tlie analysis of the 
color of the skm are to be found m the 
papers by Sheard and his collaborators By 
addmg a water-cooled cell, Brunstmg and 
Sheard (1) found it possible to examme 
hvmg tissues spectrophotometncally with- 
out subjecting them to changes which 
might be induced by thermal radiation 
from the sources of hght (two 400-watt 
lamps) m the apparatus used 

SPECTROPHOTOMETRIC METHOD AND COLOR 
NOMENCLATURE 

The analysis of color as made from the 
data obtained by spectrophotometry is a 
duect and accurate method for the quanti- 
tation of color m terms of its fundamental 
attnbutes, namely, hue, brilliance, and 
punty Aluch information may be gath- 
ered from the plotting of curs’^es showmg 
the relationship betiveen spectral wave 
length and percentage reflection, and di- 

' Abndsment of thesis submitted b> Dr Rogm to 
the Faculp of the Graduate School of the Unnersity 
of Minnesota m partial fulfillment of the requirements 
tor the degree of Master of Science m Dermatology 
Work done m the Division of Phjstcs and Biophjsical 
Research Submitted tor pubheaUon Feb 12, 1934 
’ Now residing in Detroit, hlichigan 


rectly comparmg the curves from corre- 
sponding areas of skin of different persons 
However, if it is desired to describe accu- 
rately the color stimulus received by the 
observer m terms of the color excitation 
values (red, green, and violet), relative 
luminosity, and punty, it is necessary to 
make an analysis of any spectrophoto- 
metne reflection curve mto its funda- 
mental attnbutes of color Such an analy- 
sis gives a saenttficaUy conect descnption 
of the color as it appears to the eye under 
noonday sunhght By smtable computa- 
tions (12) the spectrophotometnc data may 
be converted so as to express these charac- 
tenstics of color in umversal values 
The bnlhance, or relative lummosity 
(often spoken of as bnghtness, tmt, or 
value), defines the proportion of the total 
amount of standard white hght which the 
matenal under test is capable of reflectmg 
In this manner, the bnlhance of the ma- 
tenal may be classified as equivalent to 
some member of a senes of grays, of which 
black and white are the extremes 

The fundamental hue or donunant wave 
length refers to that attnbute of color by 
which it may be classed as reddish, yellow- 
ish, greemsh, or bluish The hue depends 
on the wave length only 

The punty or saturation of a color 
defines the degree of hue which any color 
possesses This attnbute expresses the 
vividness or distmctness of a color, and de- 
fines how red or how yellow, and so forth, a 
color is The Comrmttee on Colorimetry of 
the Optical Soaety of Amenca has dis- 
cussed these and related subjects in com- 
plete detail, and for further details refer- 
ence may be made to its report (14) 

TItE SPECTROPHOTOMETRIC ANALYSIS OF 
the color of the skin 

In normal subjects Sheard (11), and 
Sheard and Brown (12), found that the 
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dominant wave length, punty, and percent- 
ages of red, green, and violet exatation val- 
ues, respectively, remamed fairly constant 
The value for relative lununosity varied 
accordmg to the amount of pigment pres- 
ent m the skm Subjects with much 
pigment m the skin reflect less hght than 
those with httle pigment m the skm 
Thus the values for relative lununosity m 
the skm of a negro wiU be low, while they 
will be much higher for the skm of a blond 
mdividual The values of the relative 
lununosity for the skms of bnmets of the 
white race fall between those for the blond 
and the negro Variations m the amount 
of pigment do not affect either the donu- 
nant wave length (which is usually m the 
region of spectral yellow, 590 millimicrons) 
or the value for the punty or saturation 
(which IS approximately from 40 to 50 per 
cent) Brunstmg and Sheard studied the 
color factors of the skm of vanous races, 
mcludmg whites, negroes, Chmese, and 
Indians, and found that they diflfer chiefly 
m the amount of pigment which they 
possess The amounts of pigmentation 
may be taken as the reaprocals of the 
values of the relative lummosities These 
relative lummosities vaned from 46 per 
cent m the blond to 7 per cent m the negro 
In all cases, the values for donunant wave 
length and punty of the color of the skm 
of the different races were approximately 
the same 

Brunstmg and Sheard also studied the 
part played by the superficial blood m the 
color of the skm By comparmg the 
reflection curves from the skms of hving 
subjects with postmortem specimens from 
which the blood had been removed, they 
attnbuted the zones of decreased reflection 
which they found in normal skm m the 
regions 540 and 580 millmucrons to the 
presence of blood m the superfiaal capil- 
lanes, smce these absorption bands cone- 
spond to those given by oxyhemoglobm 
They also found that when there is an 
mcrease m the quantity of blood near the 
surface of the skm, there is a decrease m 
the value of the relative lununosity just as 
there is when the amount of pigment is 


mcreased m the skm However, m addi- 
tion to the decrease m the value of the 
relative lununosity, the mcrease m super- 
fiaal blood causes other changes which an 
maease m pigmentary content does not 
produce 

When there is an maease m oxygenated 
blood, thae is a shift m the donunant 
wave length from the normal spectral 
yellow region of 590 nulhnuaons toward 
the orange or red end of the spectrum at 
from 620 to 660 nulhnuaons At the 
same time thae is a deaease m the value 
of the punty or degree of hue If thae 
IS an maease of venous blood near the 
surface of the skm, as m cyanosis, the 
donunant wave length shifts toward 
the blue region of the spectrum at from 490 
to 500 milhnuaons 

The results of Brunstmg and Sheard 
mdicate that a deaease m the value of the 
relative lununosity, without an accom- 
panymg change m the otha two funda- 
mental attnbutes of the color of the skin, 
sigmfies an maease in the pigmentary 
content of the region under mvesbgation 
The relative lununosity values may be 
used, therefore, as a measure of the pig- 
mentary content of the skin The pa- 
centage of red exatation values serves as 
an mdex to the degree of erythema present 
m the skm The value of the punty also 
might be used for this purpose, smce the 
values of the punty usually foUow qmte 
closely the course of the red exatation 
values Howeva, the use of the red 
exatation values appears to be more 
logical when refemng to degree of ery- 
thema Hams, Leddy, and Sheard used 
these values m this manner m their m- 
vestigation of the eiythema and pig- 
mentary change of the skin foUowmg ir- 
radiation by roentgen rays We have fol- 
lowed the same procedure m this mves- 
tagation 

experimental procedure 

The skm of the volar aspect of the fore- 
arm was used m these spectrophotometnc 
exanunations This region was selected 
because of its accessibihty, and because 
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tTi ere, is practically no hair on the volar 
aspect of the forearms of most persons 
(When a great deal of hair is present, 


phihs, but were entirely free from cu- 
taneous eruptions of all types It was 
deaded to use these patients as subjects 



Fig 1 (Experiment 1) Curves of the punty, red excitation, and relative lummosity 
values Same dosage of ultra-violet radiation Curves marked 1, area moistened with 
oil of bergamot, curves marked 2, area moistened with 10 per cent alcohohc solution of 
oil of bergamot, curves marked 3, area directly irradiated 


espeaally if it is dark, the value for relative 
lummosity is markedly reduced ) The 
subject’s arm rested on an adjustable 
support and was usually m the same posi- 
tion at each examination, that is, at about 
the level of the heart as he was seated at 
the instrument A sandbag placed against 
the arm served to hold it m the correct 
position before the aperture in the spectro- 
photometer 

The investigation was conducted during 
the summer, and the subjects chosen were 
all males who could keep their forearms 
covered and thus protect the areas under 
examination from exposure to sunhght 
throughout the course of the investiga- 
tions All the subjects had latent sy- 


smce they had available the time necessary 
for the daily spectrophotometnc examina- 
tions, as they remained at the chmc for 
antisyphihtic treatment It was felt that 
neither the presence of syphihs nor the 
treatment instituted would alter the re- 
sults of the mvestigation m any way 
Spectrophotometnc readmgs of the skm 
m each area were made immediately before 
irradiation Stencils of phable tm were 
used to block off the areas to be irradiated, 
and at the same time to protect the rest of 
the skm of the arm The size of each area 
irradiated was 3 5 by 4 cm , and this was 
large enough to cover the aperture m the 
spectrophotometer The dosage of ultra- 
violet irradiation employed prexnously had 




578 


IlADlOIXiGY 


dominant wave length, punty, and percent- 
ages of red, green, and violet excitation val- 
ues, respectively, remamed fairly constant 
The value for relative luminosity varied 
accordmg to the amount of pigment p>res- 
ent in the skm Subjects with much 
pigment m the skm reflect less hght than 
those with httle pigment m the skm 
Thus the values for relative lummosity m 
the skin of a negro will be low, while they 
will be much higher for the skm of a blond 
mdividual The values of the relative 
lummosity for the skins of brunets of the 
white race fall between those for the blond 
and the negro Variations m the amount 
of pigment do not affect either the domi- 
nant wave length (which is usually m the 
region of spectral yellow, 590 mdlmucrons) 
or the value for the punty or saturation 
(which is approximately from 40 to 50 per 
cent) Brunstmg and Sheard studied the 
color factors of the skm of vanous races, 
mcludmg whites, negroes, Chmese, and 
Indians, and found that they differ chiefly 
m the amount of pigment which they 
possess The amounts of pigmentation 
may be taken as the reaprocals of the 
values of the relative lummosities These 
relative lurmnosities vaned from 46 per 
cent m the blond to 7 per cent m the negro 
In all cases, the values for dommant wave 
length and punty of the color of the skm 
of the different races were approximately 
the same 

Brunstmg and Sheard also studied the 
part played by the superficial blood m the 
color of the skm By companng the 
reflection curves from the skms of hvmg 
subjects with postmortem specimens from 
which the blood had been removed, they 
attnbuted the aones of decreased reflection 
which they found m normal skm m the 
regions 540 and 580 millimicrons to the 
presence of blood m the superficial capil- 
lanes, smce these absorption bands corre- 
spond to those given by oxyhemoglobm 
They also found that when there is an 
mcrease m the quantity of blood near the 
surface of the skm, there is a decrease m 
the value of the relative lummosity just as 
there is when the amount of pigment is 


mcreased m the skm However, in addi- 
tion to the decrease m the value of the 
relative lummosity, the mcrease m super- 
fiaal blood causes other changes which an 
mcrease m pigmentary content does not 
produce 

When there is an mcrease m oxygenated 
blood, there is a shift m the dommant 
wave length from the normal spectral 
yellow region of 590 millimicrons toward 
the orange or red end of the spectrum at 
from 620 to 660 nulhmicrons At the 
same time there is a decrease m the value 
of the punty or degree of hue If there 
is an mcrease of venous blood near the 
surface of the skm, as m cyanosis, the 
dominant wave length shifts toward 
the blue region of the spectrum at from 490 
to 500 miUmucrons 

The results of Brunstmg and Sheard 
mdicate that a decrease m the value of the 
relative lummosity, without an accom- 
panymg change m the other two funda- 
mental attnbutes of the color of the skm, 
sigmfies an mcrease m the pigmentary 
content of the region under mvestigation 
The relative lummosity values may be 
used, therefore, as a measure of the pig- 
mentary content of the skm The per- 
centage of red excitation values serves as 
an mdex to the degree of erythema present 
m the skm The value of the punty also 
might be used for t hi s purpose, smce the 
values of the punty usuaUy follow qmte 
closely the course of the red exatation 
values However, the use of the red 
exatation values appears to be more 
logical when refemng to degree of ery- 
thema Hams, Leddy, and Sheard used 
these values m this manner m theu m- 
vestigation of the erythema and pig- 
mentary change of the skm following u- 
radiation by roentgen rays We have fol- 
lowed the same procedure m this inves- 
tigation 

experimental procedure 

The skm of the volar aspect of the fore- 
arm was used m these spectrophotometnc 
exammations This region was selected 
because of its accessibihty, and because 
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red excitation was the highest, or forty- the value for red excitation Also the 
seven hours after irradiation With sev- curve for relative luminosity was rhythmic 
eral lesser secondary drops, the cun’-e then (wave-hke), ivith low points forty-seven 



Fig 2 (Expcnmcnt 2) Curves of the punty, red cxcitaUon, and relaUve 
luminosity values Same dosage of ultra-violet radiation Curi'es marked 1, 
'’'°'stencd with oil of bergamot, curves marked 2, area moistened with 
10 per cent alcoholic solution of oil of bergamot, curves marked 3 area directly 
irradiated 


gradually rose until the ninth day, after 
which it dechned steadily until the nme- 
teenth day , this marked the beginmng of a 
gradual nse in value which persisted until 
the end of the investigation 
The control area, not treated ivith oil of 
bergamot, but exposed directly to ultra- 
xuolet radiation, revealed a greater in- 
crease m red excitation values than oc- 
curred in either of the other two areas 
This cun'e was also ensis-hke, ivith its 
highest point forty-seven hours after ir- 
radiation and with secondar}!^ peaks on the 
seventh, tenth, twenty -first, and tiventy- 
seventh days after irradiation As in the 
two areas prenously studied, the cun^e 
for the punty value again followed closely 


hours after irradiation (when the value for 
red excitation was the highest), and with 
other low points four, seven, and nineteen 
days following irradiation From the mne- 
teenth day to the conclusion of the mvesti- 
gation on the thirty-second day the value 
for relative luminosity increased steadily 
The values for green excitation umts 
changed but little throughout the course 
of the entire investigation, whereas the 
lvalues for violet exatation bore somewhat 
of a reciprocal relationship to those for the 
red, that is, when the values for red were 
high, the values for nolet were low, and 
mce versa The dominant wave length 
yaned betiveen 582 and 593 miUimicrons 
In most instances the value of the domi- 
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been found to produce moderate erythema 
m normal skm 

The next spectrophotometnc readmg 
ordinanly was made about six hours after 
irradiation By this time erythema usu- 
ally had appeared Readings were then 
made twice daily for the next five or six 
days, then once a day for the next week or 
ten days, and finally every other day for 
the remainder of the tests The spectro- 
photometnc readmgs were continued from 
four to five weeks 

Three areas of skm of each patient were 
exposed to ultra-violet radiation One 
area was moistened with oil of bergamot 
before irradiation A second area was 
moistened ivith a 10 per cent alcohohc 
solution of oil of bergamot before irradia- 
tion The third area, subsequently re- 
ferred to as the control area, was a portion 
of the untreated skm AH three areas 
were then exposed to the same dosage of 
ultra-^^olet radiation It was found that 
the solutions which were apphed before 
irradiation acted as absorbmg media to 
the ultra-violet rays The oil of bergamot 
reduced the dosage to a greater degree 
than did the alcohohc solution of the oil 
of bergamot In effect, then, each patient 
was exposed to three dosages of ultra- 
violet irradiation of different intensity 


EXPERUIENTAL DATA AND RESULTS 

Experiment 1 —The subject (Fig 1) 
was a man, aged 63 years, mth blue eyes, 
medium broivn hair, and fair skm on un- 
exposed parts The skm was ^xposed to 
ultoa-nolet radiation from the qua^ 
mercury lamp for two mmutes, 
at 125volts and at a distance of 30 centi- 
meters Five hours later Imd 

appeared m all three areas, but 
mtely least marked m the area whiA had 
been moistened with od of bergamot before 
the irradiation This difference m degree 
of erythema was easily perceptible to ^e 
naked eye However, it was impossible 
to discern any difference ^ 

remaimng two areas by visual obsenmtion 

alone Spectrophotometnc an^y^is dis 
closed that the greatest erythema. 


measured by red exatation units (Fig 1), 
appeared in the control area to which no 
solution had been apphed 

The peak of the erythema was reached 
m the area to which oil of bergamot had 
been apphed twenty-mne hours after ir- 
radiation The curve shoiving the red 
exatation values falls rapidly from this 
point Schall and Ahus found this sharp 
nse and sharp dechne in 39 5 per cent of 
the cases m which they studied the course 
of the erythema produced by ultra-violet 
irradiation They descnbed it as a 
"cnsis-hke” reaction 
As the course of the erythema was 
followed in this irradiated area from day to 
day, secondary maxima appeared, the 
peaks of which were reached on the fourth, 
eleventh, and twenty- thud days after 
irradiation The curve for punty values 
follows closely, but m more accentuated 
form, that for the red exatation values 
The curve for relative luminosity drops 
sharply immediately after the irradiation, 
and reaches its lowest point when the 
value for red exatation is at its peak As 
the red value falls, the curve for relative 
lummosity nses, and, with several lesser 
secondary drops m value, it continues to 
nse until the thirteenth day, from which 
time on it dechnes steadily until the nme- 
teenth day From this pomt the cune 
gradually rises imtil the mvestigation is 
concluded on the thirty-second day 
The red exatation value for the area 
to which the alcohohc solution of oil of 
bergamot had been apphed before irradia- 
tion revealed an early nse which reached 
its maximal value forty-seven hours after 
irradiation From this pomt it declmed 
sharply, agam cnsis-hke, but exhibited 
secondary nses, the peaks of which oc- 
curred seventy-seven hours after irradia- 
tion, and also on the seventh, tenth, 
seventeenth, and twenty-thud days As 
was found m the area previously exanuned, 
the punty values agam followed closely 
those for red exatation The value for 
relative lummosity m this area dropped 
sharply from the onset, and reached its 
lowest pomt at the tune the value for the 
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Oil of bergamot and the alcohohc solution 
of oil of bergamot had been apphed ex- 
hibited a distinct decrease seventy-two 
hours after irradiation, followed by a 
sharp nse six hours later Such curves 
fall into the “double cnses” group of 
reactions which Schall and Ahus found 
with 20 5 per cent of theu patients The 
red exatation curve m the control area was 
higher than that m either of the other two, 
and although the peak was somewhat 
rounded, it undoubtedly may be classified 
as mdicatmg a cnsis-hke reaction The 
curves m all these areas were defimtely 
wave-like or rhythmic, with from three to 
five lesser secondary maxima durmg the 
course of the investigation as contmued 
for thirty days The curves reveahng the 
punty also paralleled the curve for red 
excitabon values The curves for relative 
lummosity revealed the imtial sharp drops 
also found with the previous subject 
The values gradually rose as the values for 
the red excitation decreased Several defi- 
mte secondary waves m the value of the 
relative luminosity were noted dunng the 
course of the experiment The highest 
erythema (red exatation imits) occurred 
in the control area and the lowest relative 
lunnnosity value, representmg the greatest 
pigmentation, also occurred m this same 
area The lowest erythema value was 
found m the area to which oil of bergamot 
had been apphed, and it was m this area 
that the least pigmentation, or highest 
relative luminosity value occurred The 
values for red exatation and relative 
lummosity for the area to which the alco- 
hohc solution of the oil of bergamot had 
been apphed were between the values for 
the other two areas 

Experiment 3 — The subject (Fig 3) 
was a man, aged 35 years, with dark brown 
hair, brown eyes, and very fair skm He 
was exposed to ultra-violet irradiation 
from the quartz mercury lamp for three 
minutes at 125 volts and 30 cm distance 
The red excitation cun^es ivere cnsis-hke m 
all three areas The erythema and pig- 
ment values were highest m the control 
area and lowest m the area to which oil of 


bergamot had been apphed The values 
for the area to which the alcohohc solution 
of the oil of bergamot had been apphed lay 
between those for the other two areas 
The curves for punty, red exatation, and 
relative lummosity for the three areas 
were defimtely wave-hke 

Experiment 4 —The subject was a man, 
aged 27 years, with dark brown hau, blue 
eyes, and moderately dark skm He was 
exposed to ultra-violet irradiation from 
the quartz mercury lamp for five mmutes 
at 125 volts and 30 cm distance The 
erythema reaction was cnsis-hke, and 
evidence of rhythmiaty was present m 
each curve 

Experiment 5 — The subject was a man, 
aged 48 years, with dark brown hair, 
brown eyes, and fau skin He was ex- 
posed to ultra-violet irradiation from the 
quartz mercury lamp for four mmutes at 
125 volts and 30 cm distance The 
curves for red exatation values rose 
rapidly, and were sustamed for approxi- 
mately one hundred hours before falhng 
This curve was of the plateau type which 
Schall and Ahus found in 12 5 per cent of 
thar cases There were only two secon- 
dary waves and these also tended to be 
sustained The curves for relative lumi- 
nosity values also revealed division into 
definite wave-hke penods 

Experiment 6 — The subject was a man, 
aged 50 years, with dark brown hau, blue 
eyes, and medium complexion He was 
exposed to ultra-violet irradiation from the 
quartz mercur^'^ lamp for two rmnutes at 
125 volts, 30 cm distance The curve 
for red exatation m the area to which oil 
of bergamot had been apphed was cnsis- 
like, and did not nse nearly as high as 
those m the other two areas The curves 
for red exatation value m the other two 
areas were defimtely of the double-cnsis 
type, with the first peak occumng about 
twenty-four hours after irradiation and 
the second one about nmety-six hours after 
irradiation Eindence of a rhythmic phe- 
nomenon was present in all three areas m 
the curves for red excitation, punty, and 
relative luminosity 
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nant wave length was found to be near 585 
millimicrons, and the slight de\nations 
from this value seemed to bear no relation- 
ship to changes m the values for the other 


nosity, whereas the value for the area to 
which oil of bergamot had been applied 
hes between the values found for the other 
two areas 



attributes of color, that is, punty or rela- 
tive luminosity 

Comparmg the results froru the three 
areas of the subject examined isjeen 
that the greatest erythema (red exatation 
value) IS found m the control area 
that the erythema of the area to ^hiA the 
alcohohc solution of oil of bergamot had 
been applied was only shghdy less 
e^em? m the area to which ^e oil of 
ber^ot had been applied was distinctly 
less than that m the other two areas 

The curi'es for relative lummosity, rep- 
resenting degree of pigmentation, bear a 
reSnonstop to the » 

S Sctahon values The control ate. 
SowT 4= lotvest value lor relal.ve lunu- 


The results for the remaining subjects 
examined arc quite similar to those ob- 
tained in the case of the subject (Expen- 
ment 1) which we have reported in some 
detail Graphical results of data obtained 
in certain additional subjects are presented 
m Figures 2 to 6 It is necessarj'- to com- 
ment only bneflv on a few of the features 
revealed by these investigations 
Expermeul 2 — The subject (Fig 2) 
was a man, aged 53 years, with medium 
brown hair, blue eyes, and fair skin This 
subject was exposed to ultra-violet radia- 
tion from the quartz mercur>^ lamp for 
three mmutes, operated at 125 \olts and 
30 cm distance The curves for red 
excitation values for the areas to which 
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Oil of bergamot and the alcohohc solution 
of oil of bergamot had been apphed ex- 
hibited a distinct decrease seventy-two 
hours after irradiation, followed by a 
sharp rise six hours later Such curves 
fall mto the “double cnses” group of 
reactions which Schall and Ahus found 
with 20 5 per cent of theu patients The 
red excitation curve m the control area was 
higher than that m either of the other two, 
and although the peak was somewhat 
rounded, it undoubtedly may be classified 
as mdieatmg a cnsis-hke reaction The 
eurves m all these areas were defimtely 
wave-like or rhj'thmic, with from three to 
five lesser secondary maxima dunng the 
eourse of the investigation as contmued 
for thirty days The curves reveahng the 
punty also paralleled the curve for red 
exatation values The curves for relative 
lummosity revealed the imtial sharp drops 
also foimd with the previous subject 
The values gradually rose as the values for 
the red exatation deaeased Several defi- 
mte secondary waves m the value of the 
relative lummosity were noted dunng the 
course of the experiment The highest 
erythema (red exatation umts) occurred 
m the control area and the lowest relative 
lummosity value, representmg the greatest 
pigmentation, also occurred m this same 
area The lowest erythema value was 
found m the area to which oil of bergamot 
had been apphed, and it was m this area 
that the least pigmentation, or highest 
relative lummosity value occurred The 
values for red exatation and relative 
lummosity for the area to which the alco- 
hohc solution of the oil of bergamot had 
been apphed were betiveen the values for 
the other two areas 

Experiment S — ^The subject (Fig 3) 
was a man, aged 35 years, ivith dark brown 
hair, brown eyes, and v&ry fau skin He 
was exposed to ultra-\’iolet irradiation 
from the quartz mercurj'^ lamp for three 
minutes at 125 volts and 30 cm distance 
The red excitation cun. es were cnsis-hke m 
all three areas The erj’thema and pig- 
ment values were highest in the control 
area and low cst in the area to which oil of 


bergamot had been apphed The values 
for the area to which the alcohohc solution 
of the oil of bergamot had been apphed lay 
between those for the other two areas 
The curves for punty, red exatation, and 
relative lummosity for the three areas 
were defimtely wave-hke 

Experiment 4 — The subject was a man, 
aged 27 years, with dark brown ham, blue 
eyes, and moderately dark skin He was 
exposed to ultra-violet irradiation from 
the quartz mercury lamp for five minutes 
at 125 volts and 30 cm distance The 
erythema reaction was cnsis-hke, and 
evidence of rhythrmcity was present m 
each curve 

Experiment 6 — The subject was a man, 
aged 48 years, with dark brown hau, 
brown eyes, and fair skin He was ex- 
posed to ultra-violet inadiation from the 
quartz mercurj'^ lamp for four minutes at 
125 volts and 30 cm distance The 
curves for red exatabon values rose 
rapidly, and were sustained for approxi- 
mately one hundred hours before fallmg 
This curve was of the plateau type which 
Schall and Ahus found in 12 5 per cent of 
their cases There were only two secon- 
dary waves and these also tended to be 
sustained The curves for relative lumi- 
nosity values also revealed division into 
defimte wave-hke periods 

Experiment 6 —The subject was a man, 
aged 50 years, with dark brown hau, blue 
eyes, and medium complexion He was 
exposed to ultra-violet irradiation from the 
quartz mercury lamp for two mmutes at 
125 volts, 30 cm distance The cun^e 
for red exatation in the area to which oil 
of bergamot had been apphed was cnsis- 
like, and did not rise nearly as high as 
those in the other two areas The curves 
for red exatation value m the other two 
areas were defimtely of the double-cnsis 
tjqie, with the first peak occurrmg about 
twent}’’-four hours after irradiation and 
the second one about mnety-six hours after 
irradiation Evidence of a rhythmic phe- 
nomenon was present m all three areas m 
the curi'^es for red excitation, punty, and 
relative luminosity 
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Experment 7— The subject (Fig 4) 
was a man, aged 47 years, with medium 
brown hair, blue eyes, and very fair skin 
He was exposed to ultra-violet irradiation 
from the quartz mercury lamp for three 


this investigation The curves for the red 
excitation values for the region to which 
the alcoholic solution of the oil of bergamot 
had been applied and the control area were 
cnsis-hke, and exhibited high and long- 



mmutes, at 125 volts and 30 cm distance 
The red excitation curve for the area to 
which oil of bergamot had been apphed 
was defimtely of the plateau type Second- 
ary waves were present and the final wave 
which occurred from the tenth day to the 
conclusion of the investigation reached its 
maximum at the thirteenth to the fifteenth 
day At this point the red exatation value 
was higher than the ongmal mcrease 
obtained immediatelv after the irradiation 
Such exaggerated delayed reactions are 
quite common followmg irradiation by 
roentgen rays (Hams, Leddy, and Sheard), 
but occurred m only this one area of the 
twenty-seven which were irradiated dunng 


sustamed secondary 
mic phenomenon was 
for all three regions 


waxes The rhyth- 
present m the curves 


Experiment <?— The subject (Fie 51 
was a youth, aged 17 years, xvith dark 
brown hair, broxvn eyes, and swarthy 
complexion He was exposed to ultra 
violet irradiation on three different occa 
sions The initial exposure was preceded 
by apphcations of oil of bergamot m one 
area and alcohohc solution of oil of beraa 
mot m a second area The succeeding 
irradiations were given without applvma 
solutions to any of the areas The i t i 
reaction revealed a sharp nse, ^^ch 
reached its maximal value six hours after 
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irradiation and then dropped rapidly 
This rapid fadmg of the erythema probably 
IS explamed by the protective action 
afforded by the patient’s swarthy com- 
plexion A second and larger dose of ultra- 


subsequent exposures, since the larger 
doses gave much smaller erythemic reac- 
tions than did a much smaller dose apphed 
to a non-irradiated (normal) part of skin 
This observation is m agreement with the 



Fig 5 (Experiment 8) Curves exhibiting the values of the punty, red excitation, 
and relative lummosity At A, ultra-violet irradiation (125 volts, 30 cm distance for 
tao minutes) preceded by application of oil of bergamot m one area (Curve 1) 10 per 
cent alcoholic solution of oil of bergamot in another area (Curve 2), and a control area 
(directly irradiated) (Curve 3) At B, ultra-violet irradiation (125 volts, 30 cm distance 
for four minutes) only At C, same as in B, inth time of exposure ten minutes 


Violet irradiation given on the mnth day 
produced the highest erythema m the area 
to wluch oil of bergamot had been apphed 
before the first irradiation On the first 
occasion this area had exhibited the lowest 
er^Thema and least pigmentation A third 
and still larger dose of ultra-violet irradia- 
tion given on the tenth da)!- after the first 
irradiation again produced only a ver}"^ 
slight rise in er^Thema, as measured by red 
excitation umts Apparently the pigment 
produced by the first ultra-iuolet irradia- 
tion acted as a protection against the 


commonly accepted statement that nor- 
mally dark-skmned persons, or those with 
sun-tanned skms, are not as prone to sun- 
burn as are those not tanned, or blond 
persons 

Experiment 9 — The subject (Fig 6) was 
a man, aged 22 years, ivith blond han, blue 
eyes, and fan skin which was well tanned 
from previous exposure to sunhght He 
was exposed to ultra-nolet irradiation in 
three different areas on the forearms 
The curves for the red excitation values 
exhibited cnsis-like reactions m all three 
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Experiment 7 — ^The subject (Fig 4) this investigation The curves for the red 
was a man, aged 47 years, ivith medium excitation values for the region to which 
brown hair, blue eyes, and very fair skm the alcohohc solution of the oil of bergamot 
He was exposed to ultra-violet irradiabon had been apphed and the control area were 
from the quartz mercury lamp for three cnsis-like, and exhibited high and long- 



Fig 4 (Expenmcnt 7) Curres of the punty, red excitation and relaUve 
luminosity > alues 


mmutes, at 125 volts and 30 cm distance 
The red exatation curve for the area to 
which oil of bergamot had been apphed 
was definitely of the plateau type Second- 
ary waves were present and the final wave 
which occurred from the tenth ay o 
conclusion of the investigation reached ite 
maximum at the tlurteenth to the fifteenth 
day At this pomt the red exatation value 
was higher than the ongmal increase 
obtained immediately after the irradiation 
Such exaggerated delayed reacbons are 
quite common followmg irradiabon by 
rTentgen rays (Hams, Leddy, and Sheard) 
but occurred m only this one area of the 
twLty-seven which were irradiated durmg 


sustained secondary waves The rhyth- 
nuc phenomenon was present m the curves 
for all three regions 

Experiment 8 — The subject (Fig 5) 
was a youth, aged 17 years, ivith dark 
brown hair, brown eyes, and swarthy 
complexion He was exposed to ulba- 
violet irradiabon on three different occa- 
sions The mibal exposure was preceded 
by apphcabons of oil of bergamot m one 
area and alcohohc solubon of oil of berga- 
mot in a second area The succeedmg 
uradiabons were given without applying 
solubons to any of the areas The mibal 
reaction rev^ealed a sharp nse, which 
reached its maximal v^alue six hours after 




ROGIN AND SHEARD SPECTROPHOTOMETRIC ANALYSIS 


587 


irradiation by ultra-inolet rays, have been 
noted repeatedly in the hterature, and have 
been confirmed spectrophotometncally in 
the present investigation 

In general, the course of the values for 


lummosity Since there was practically 
no change in the domuiant wave length 
(hue) m any of the areas studied, the 
erythema must be due chiefly, if not 
entirely, to an increase in quantity of blood 
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1 ig 0 (Expcninent *)) Curves showing the values of the punty, red excitation, and 
relative Iummosit> Ultra-violet irradiation (125 volts dO cm distance) five minutes ex- 
posure (Curve 1), eight minutes exposure (Curve 2) , eleven minutes’ exposure (Curve d) 


relative luminosity was also wave-like, 
but the waves were usually independent of 
those for red excitation However, there 
was an initial sharp drop in the value for 
relatixe lummosity, which reached its 
minimal point at approximately the same 
time that the value for red excitation was 
at its maximum Then, as the erythema 
faded the value for relative luminosity 
increased Brunstmg and Sheard have 
shown that an increase m the quantity of 
blood m the penpheral vessels would 
reduce the value for relative luminosity 
This probably is the explanation for the 
initial sharp drop in lalue for relative 


in the penpheral vessels The quality of 
the blood remains unchanged in respect to 
Its oxygen content This statement is 
made on the basis of observations by 
Brunstmg and Sheard that a reduction in 
the oxygen content of the blood, as in 
congestion (an increased amount of venous 
blood), causes a shift in hue toward the 
blue end of the spectrum, whereas an 
increase in the oxygen content of the blood 
as m hyperemia (an increased amount of 
arterial blood) causes a shift in hue toward 
the red end of the spectrum Since no 
change in hue of the irradiated areas 
occurred at any time dunng the investiga- 
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areas The highest value of red evcitation 
was obtained from the area that had been 
exposed for the greatest length of tune, and 
the lowest value was obtained from the 
area which had received the least ultra- 
molet radiation As has been shown in the 
data obtamed from other subjects, the 
values for relative luminosity were in- 
versely proportional to the values for red 
exatation Defimte evidence of rhyth- 
miaty was present m all three areas 


RHYTHM IN THE COURSE OF ERITHEMA AND 
PIGMENTATION 

Further analyses of the spectrophoto- 
metnc data reveal that the initial erj'^- 
thema reaction could be classified accord- 
ing to Schall and Ahus as cnsis-like in 
nmeteen of the areas studied, plateau-hke 
m four, and double cnsis-hke m four 

Schall and Ahus (S), and SchaU (9) found 
marked individual vanations in the course 
of the erythema following ultra-^^olet 
irradiation However, they noted defimte 
evidence of a wave-hke phenomenon, as 
described by Miescher and others following 
roentgen irradiation, m 62 per cent of 55 
cases studied They found a suggestive 
wave-hke reaction in an additional 14 per 
cent of theu- cases, whereas m only 24 per 
cent this phenomenon was absent The 
number of waves m each case was variable, 
but their paper contains a chart reveahng 
from two to three defimte waves within the 
first 134 hours after irradiation 

Schwarz beheved that a secondary 
period of latency was not limited to e^- 
themas foUowing roentgen or ultra-violet 
irradiation He found a wave-hke phe- 
nomenon m the course of the eryth^a of 
mustard oil dermatitis He stated that 
It IS probably also present m other biologic 
reactions, such as m the tubercuhn reac- 
tion Accordmg to his results, the waves 
in mustard oil dermatitis occur over a 
period of hours rather than weeks, as is 
the case following roentgen irradiation 
He advanced no evidence for a wave-^e 
phenomenon following ultra-violet irradia- 

^°Pohle studied the skin by means of the 


capillary microscope after a single exposure 
to a medium erythema dose of ultra-violet 
rays He made observations two, sl\, 
twenty-four, forty-eight hours, and two 
weeks after irradiation At the end of 
two weeks’ time there was no pigmenta- 
tion, and the capillaries had returned to 
normal He concluded from his invesbga- 
tions that the effect of ultra-violet irradia- 
tion on the capillanes was bnef and tem- 
porary, and that there was only one cycle 

Evidence of a wave-hke phenomenon in 
the course of erythema and pigmentabon 
was present in each of the twenty-seven 
areas studied m this investigation The 
mdividual variations in the time of occur- 
rence of the waves were so great that no 
attempt has been made to classify the 
waves accordmg to the mtervals of time 
at which they occurred In this respect 
the reaction followmg ultra-violet irradia- 
tion IS apparently somewhat different from 
the effects of roentgen irradiation, in which 
the reaction may be divided mto at least 
three waves occumng at more or less 
defimte mtervals of time The same dos- 
age of ultra-violet irradiation was given on 
only three occasions during the present 
investigation, and conclusions regarding 
defimte mtervals of time for the waves can 
scarcely be drawn from such a small senes 
There is need for further investigation m 
this direction, usmg a constant dosage of 
ultra-violet irradiation in a large senes of 
cases 

The amount of pigmentation which 
occurred in an irradiated region was 
directly proportional to the degree of 
erythema which had occurred m that 
region This was true only when different 
regions in the same subject were compared 
(Experiment 9) Such a statement cannot 
be made when companng the erythemas 
and pigmentation of different subjects 
A high degree of erythema might result m 
deep pigmentation of one subject, whereas 
approximately the same degree of ery- 
thema rmght produce only shght pigmenta- 
tion of another subject These obsem^a- 
tions, of the marked individual \ anations 
m erythema and pigmentation following 
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irradiation by ultra-violet rays, have been 
noted repeatedly in the hterature, and have 
been confirmed spectrophotometncally in 
the present investigation 

In general, the course of the values for 


luminosity Since there was practically 
no change in the dominant wave length 
(hue) m any of the areas studied, the 
erythema must be due chiefly, if not 
entirely, to an increase in quantity of blood 



Fig 0 (Expcnmcnt 9) Curves showng the values of the punty, red excitation, and 
relative luminositv Ultra-violet irradiation (125 volts 30 cm distance) five minutes ex- 
posure (Curve 1), eight minutes' exposure (Curve 2), eleven minutes' exposure (Curve 3) 


relative luramosit}’- was also wave-like, 
but the waves were usually independent of 
those for red excitation However, there 
was an initial sharp drop in the value for 
relative luminosity, which reached its 
minimal point at approximately the same 
time that the value for red excitation was 
at its maximum Then, as the erythema 
faded, the value for relative luminosity 
increased Brunstmg and Sheard have 
shown that an increase m the quantity of 
blood m the penpheral vessels would 
reduce the value for relative luminosity 
This probably is the explanation for the 
initial sharp drop m value for relative 


m the penpheral vessels The quahty of 
the blood remains unchanged in respect to 
its oxygen content This statement is 
made on the basis of observations by 
Brunstmg and Sheard that a reduction in 
the oxygen content of the blood, as m 
congestion (an increased amount of venous 
blood), causes a shift in hue toward the 
blue end of the spectrum, whereas an 
increase in the oxygen content of the blood 
as in hyperemia (an increased amount of 
arterial blood) causes a shift in hue toward 
the red end of the spectrum Since no 
change in hue of the irradiated areas 
occurred at any tune during the investiga- 
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The difference between hbel and slander 
IS that, m hbel, the defamation or the de- 
faming statements, etc , must have been 
made or effected m ivntmg, pnnting, pic- 
turing, caricaturing or by some other 
visible and (or) understandable manner, 
while in slander, the offence is committed 
verbally or by word of mouth only In 
hbel, piibhcaUon ts held to have taken place 
if the hbel is seen by one person other than 
the one libelled 

If the charges contamed m the hbel 
are true, a ci\t1 action cannot generally be 
mamtamed, but the truth of the hbelous 
matter is no defense at common law, at the 
same time, conviction generally secures for 
the defendant a merciful consideration of 


the court 

If in a civil suit for hbel the defendant 
is found gmlty, the amount of the damages 
IS decided by the jury, but m a cnmmal 
hbel case, the jury has only the authonty 
to acqmt or to find the defendant guilty 
If found guilty, it becomes the duty of the 
court to pass judgment and award pumsh- 


ment 

The more recent legislation and de- 
cisions m regard to hbel have a tendency 
to hmit habihty for action to purely false, 
mahaous, and scandalous libels Truth, 
if pubhshed wth good intentions or motives 
and in pursmt of justifiable ends, is now 
generally admitted as a good defense, and 
even motive alone, though the statements 
may prove to be untrue, is generally ad- 
mitted as a defense worthy of senous con- 
sideration 4. r* 

The second cause for action, that of tres- 
pass on the right of privacy, mvolves a 
comparatively pew legal prmciple over 
which a considerable amount of legal di^ 
cussion has occurred and concemmg whi^ 
there appears still to be a considerable 

difference of opmion 

What IS termed the nght of privacy, on 
which some of these actions have been 
based, IS the hypothetical nght of ev^ 
person to five his own life, free from pubhe 
gaze or msight or pubhe mterference wi^ 
his Durely personal affairs, except, of 
courS. so far as such pubhe msight, gaze. 


or interference may be warranted or oc- 
casioned by the public interest or public 
welfare or by the pubhe nature of the post 
tion, office, calhng, or profession of the 
mdividual so portrayed 

The fact that there is some conflict in 
the opimons of the courts of several States 
as to the legal or logical existence of an) 
such nght makes it all the more important 
that we, as directly interested parties, 
make ourselves better able to discuss the 
subject and keep informed, msofar as we 
are able, m regard to the same 

The courts of Georgia, Kentucky, Louisi- 
ana, Kansas, Missoun, and Maine have 
recognized the legality and existence of the 
nght of privacy New York has a statute 
m force, specifically recogmzmg such a 
right Courts in Michigan, Rhode Island, 
New York, and Washington have deraed 
that nght Immediately after the New 
York court denied the nght, the Legis- 
lature enacted the statute recognizing it, 
which is now in force, while m a case m 
Michigan, the nght of pnvacy was recog- 
nized m a smt against a physiaan wherein 
a shght stretch of points involved might, 
and probably would, make this decision 
apply to this contention 

A case which attracted marked atten- 
tion at the time is one which was tried m 
Savannah, Ga wherem a child bom with 
a developmental defect of the antenor 
thoraac wall so that the heart was nsible, 
was taken to a hospital, where it died 
The hospital authorities penmtted photo- 
graphs to be made of the body and these 
were pubhshed m the local newspapers 
Action was brought against the hospital 
by the parents of the child, charging a 
violation of the nght of pnvacy, their 
“nght to have the extnnsic facts of the 
case kept secret and the child kept un- 
exposed to pubhe gaze and comment ” 
A judgment was rendered against the hos- 
pital and it was affirmed by the Supreme 
Court of Georgia 

Recovenes have been allowed to plain- 
tiffs for violation of their nghts of pnvacy 

* Basemore vs Savannah Hospital (Ga ) 155 S E R. 
194 
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in printing or publishing of their photo- 
graphs or of photographs of their children 
without consent m a number of cases, ten 
of which the writer is prepared to ate 
The doctrme that the nght of pnvacy 
has been indirectly — and should be di- 
rectly — protected by courts, pnmanly had 
Its ongm in “The Right to Pnvacy,” a 
paper by Samuel D Warren and Louis D 
Brandeis, pubhshed m 1910 m the 
“Harvard Law Review ” This paper has 
been called a “fountain-head of discussion, 
comment, cntiasm, htigation and per- 
haps even legislation ” Since the last 
sentence was wntten it has been the cause 
even of legislation in New York The 
authors, in the onginal article, pointed out 
that an action of tort for damages lies m 
all cases for the violation of the nght of 
pnvacy without showing speaal damages 
It should be remembered that speaal 
damages may be of two kinds In one 
instance speaal damages must be shown 
before there is a substantive nght for 
action, while m the other, and this is the 
usual use of the phrase, speaal damages 
are additional damages over and above 
the ordinary loss which the plaintiff has 
sustained It is to the first-menboned 
instance to which reference as speaal 
damages for ather libel or slander or the 
violation of the nght of pnvacy applies 
Regarding this paper, Roscoe Pound, 
Dean of Harvard Law School, said 
“YTiat may almost be called the classical 
example of creative activity is the paper on 
‘The Right to Pnvacy,’ in which Mr 
Jusbce Brandeis, then at the bar, was a 
collaborator A bit of junstic reasoning 
on the analogy of the legal nghts that se- 
cure other interests of personality, show- 
ing that there was an interest or claim of 
pnvacy as a part of personahty, and postu- 
lating a legal order that secures personahty 
completely, created first discussion, then a 
conflict of discussions, and finally through 
decision or statute, a new chapter m the 
Ian of torts ” 

I quote from what appears to be the 
most celebrated and certainly the most 
quoted and leading case, that of Pavesich 


vs New England Life Insmance Co 
“The nght of pnvacy has its foundation m 
the insbncts of nature It is recognized 
intuitively, consaousness being tlie witness 
that can be called upon to establish its 
existence Any person whose intellect is 
in a normal condibon recogmzes at once 
that, as to each member of society, there 
are matters pnvate and there are matters 
public so far as the individual is concerned 
Each mdividual as instincbvely resents 
an enaoachment by the public upon his 
nghts which are of a pnvate nature, as 
he does the withdrawal of those of his 
nghts which are of a public nature A 
nght of pnvacy in matters purely pnvate 
IS, therefore, denved from natural law ” 
In the case of which the precedmg quo- 
tation IS a part of the final Supreme Court 
deasion, the msurance company defend- 
ant pubhshed a recogmzable picture of the 
plainbff in an advertisement, together 
with statements purportmg to have been 
made by him The name of the plaintiff 
did not appear in the advertisement The 
tnal court, as well as the Supreme Court 
of Georgia, held that the plamtiff had cause 
for action for violation of his right of 
pnvacy as well as for libel 

Five States have given the right of 
pnvacy a common law standing, namely, 
Georgia (m 1905 and again in 1924), 
Kentucky (in 1909 and again in 1912 and 
1927), Missoun (m 1911), Kansas (in 
1918), and Maine Louisiana recognized 
this nght under its civil laws in 1905 The 
States of Michigan (1899), New York 
(1902), Rhode Island (1909), and Wash- 
ington (1911), have refused to accept it as 
a common law nght 
The deasion in the New York case was 
deadedly unpopular and was bitterly 
cnticized As a direct reaction, a statute 
specifically recognizing the nght of pnvacy 
was enacted by the New York Legislature 
withm one year after the rendibon of the 
decision Decisions from Michigan and 
Washington were severely cnbcized in “10 
IMichigan Law Review, 335 ” 

The decisions m the four States whose 
Supreme Courts refused to recognize the 
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The difference between hbel and slander 
IS that, in hbel, the defamation or the de- 
faming statements, etc , must have been 
made or effected in wnting, pnntmg, pic- 
turing, cancatunng or by some other 
msible and (or) understandable manner, 
while m slander, the offence is committed 
verbally or by word of mouth onty In 
hbel, pnbhcaUon is held to have taken place 
if the libel is seen by one person other than 
the one libelled 

If the charges contained in the hbel 
are true, a cml action cannot generally be 
maintained, but the truth of the libelous 
matter is no defense at common law, at the 
same time, conviction generally secures for 
the defendant a merciful consideration of 


the court 

If m a cml suit for hbel the defendant 
IS found guilty, the amount of the damages 
IS deaded by the jury, but m a cnmmal 
hbel case, the jury has only the authonty 
to acquit or to find the defendant guilty 
If found guilty, it becomes the duty of the 
court to pass judgment and award punish- 


ment 

The more recent legislation and de- 
asions m regard to hbel have a tendency 
to hmit habihty for action to purely false, 
mahcious, and scandalous libels Truth, 
if pubhshed with good mtentions or motives 
and in pursuit of justifiable ends, is now 
generally admitted as a good defense, and 
even motive alone, though the statemente 
may prove to be untrue, is generaUy ad- 
mitted as a defense worthy of serious con- 
The second cause for action, that of tres- 
pass on the right of pnvacy, mvolves a 
comparatively new legal prmciple over 
which a considerable amount of legal di^ 
cussion has occurred and concermng whi^ 
there appears still to be a considerable 

difference of opmion 

What IS termed the nght of pnvacy, on 
which some of these actions have been 
based is the hypothetical nght of ev^ 
person to hve his own life, free from pub^ 
gaze or insight or pubhc mterference witt 
his purely personal affaus. except, of 
so far as such pubhc msight, gaze. 


ooiirse. 


or interference may be warranted or oc 
casioned by the pubhc interest or public 
welfare or by the pubhc nature of the poa 
tion, office, calhng, or profession of the 
individual so portrayed 

The fact that there is some conflict in 
the opinions of the courts of several States 
as to the legal or logical existence of any 
such nght makes it all the more important 
that we, as directly mterested parties, 
make ourselves better able to discuss the 
subject and keep informed, insofar as ive 
are able, in regard to the same 

The courts of Georgia, Kentucky, Louisi 
ana, Kansas, Missoun, and Maine have 
recognized the legality and existence of the 
nght of pnvacy New York has a statute 
in force, specifically recogmzing such a 
nght Courts m Michigan, Rhode Island, 
New York, and Washington have demed 
that nght Immediately after the Neiv 
York court demed the nght, the Legis- 
lature enacted the statute recognizing it, 
which IS now m force, while in a case m 
Michigan, the nght of pnvacy was recog- 
nized m a smt agamst a physician wherem 
a shght stretch of pomts involved might, 
and probably would, make this decision 
apply to this contention 

A case which attracted marked atten- 
tion at the time is one which was tned in 
Savannah, Ga ,■• wherem a child bom with 
a developmental defect of the antenor 
thoraac wall so that the heart was Ausible, 
was taken to a hospital, where it died 
The hospital authonties penmtted photo- 
graphs to be made of the body and these 
were pubhshed in the local newspapers 
AcUon was brought against the hospital 
by the parents of the child, chargmg a 
violation of the nght of pnvacy, their 
"nght to have the extnnsic facts of the 
case kept secret and the child kept un- 
exposed to pubhc gaze and comment ” 
A judgment was rendered agamst the hos- 
pital and It was affirmed by the Supreme 
Court of Georgia 

Recovenes have been allowed to plain- 
tiffs for violation of their nghts of pnvacy 

* Basemore n Savannah Hospital (Ga ) I65 S E R. 
194 
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distinct bases for this deasion — ^the viola- 
tion of a contract and the violation of the 
nght of pnvacy The court considered 
that if the pubhcation of a photograph of 
a living person is actionable (and quoted 
several deasions which of themselves are 
of no mterest here), the same rule should 
apply to the pubhcation of a photograph 
of the dead This case was particularly 
mterestmg because it gave to the parents 
of the dead child the nght of action, such 
nght bemg generally considered to be 
personal and to die with the mdividual or 
person mvolved But this court evi- 
dently — and wisely — considered that the 
parents as well as the child had a nght of 
pnvacy which had been mvaded and 
violated, thus indicating m a clear man- 
ner that there are separate nghts, one 
to the child and the other to the par- 
ents 

In a New York case, the nght of pnvacy 
was expressly placed on a property basis 
by an eminent junst YTiile dissentmg 
in the deasion agamst the majonty of 
the court in this case, Judge Gray, of the 
New York Supreme Court, said, “I can- 
vot sec why the right of privacy is not a form 
of property ” 

ABUSE OR VIOLATION OF “PRIVILEGE” 
BY PHYSICIANS 

The basis and theory that clmical photo- 
graphs, case history records, roentgeno- 
grams, etc , are confidential and pnvileged 
commumcations bnng up another, and to 
us a ver>’^ important, pomt m connection 
mtli this subject Might not a physiaan 
m permittmg the pubhcation of the photo- 
graph or otlier likeness of a patient make 
himself hable for action for damages be- 
cause of his disclosmg confidential or 
pninleged commumcations m States which 
have pninlcged conunumcation laws’ 
Very few cases appear to have been he- 
aded with respect to the extent and nature 
of a physiaan’s habihty for disclosmg 
confidential or pmnleged commumcations 
and vnth respect to the nature of enforce- 


mg that habihty Such cases as have oc- 
curred and do exist m the records, are 
closely assoaated and combmed with the 
disclosure of information that was hbelous 
per se, so that they are not specific 

CONCLUSIONS 

Five State Supreme Courts, hainng 
recogmzed the nght of pnvacy as a sub- 
stantive nght, have rendered deasions to 
that effect, such recogmtion bemg based 
largely upon the arguments and reasons 
presented by Warren and Brandeis in the 
ongmal presentation of the subject 

Contrary to these five States, four other 
State Supreme Courts have deaded to 
refuse the nght of pnvacy as a substantive 
nght, but one of these States (New York) 
immediately enacted a statute recogmz- 
mg that nght It appears that such re- 
fusal IS based largely upon the lack of 
precedent and the fact that the mjury m 
such cases is essentially an mjury to the 
senses and feehngs, for which the law is 
supposed not to allow recovery according 
to the prevaihng rule It is the appre- 
hension by some of the junsts who wrote 
the deasions that recognition of the nght 
of pnvacy would result m an enormous 
amount of hbgation 

From the foregoing, it appears to the 
wnter that we, as physiaans, should be ex- 
ceedmgly careful not to lay ourselves hable 
to action for violation of the nght of 
pnvacy by 

(1) Exhibiting recognizable photo- 
graphs or likenesses of patients without 
their wntten consent, 

(2) Bemg more than ordmanly careful 
regarding disclosures of pnvileged or con- 
fidential commumcations, 

(3) Bang exceedingly careful when de- 
scnbmg cases, even to our colleagues, so 
as not to lay ourselves open to action for 
hbel, 

(4) Bemg careful and cautious to at 
all times respect what is sure to become 
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more and more recognized, namely, the 
right of pnvacy, and consequently more 
and more used by the sort of persons who 
sue members of our profession 

25 East Washington St 


With such ordmary circumspecbon and 
restramt as we should at all times exercise, 
none of us will or should be held responsible 
for any of these torts or avil wrongs 



PARATHyROIDISMi ITS LATE RESULTS' 

By MAX BALLIN, M; D .* and ARTHUR R BLOOM;, M D , Detroit 


=HE history of parathyroidism, from 

the time Askanazy first mentioned 
^ the assoaation of osteitis fibrosa 
cystica with parathyroid tumor, m 1907, 
and Mandl did the first parathyroidec- 
tomy for osteomalacia, m 1925, to the pres- 
ent, has been thoroughly discussed by 
Hunter, Barr and Bulger, Camp and 
Ochsner, B allin and Morse, and others, 
therefore, this phase of the subject 
wiU not be taken up These authors 
have also described the typical chni- 
cal symptoms of parathyroidism — local- 
ized pam, backache, decrease m height, 
tumor formation, pathologic fractures, 
the usual x-ray findmgs of detnmerahza- 
tion, and hypercalcerma 
The roentgenologic findmgs are (1) Gen- 
eral or localized demmerahzation , (2) mot- 
thng of the bones by osteitis fibrosa cystica, 
usually “generahsata,” but also locahzed 
at times, (3) deformities of the decal- 
cified bones, (4) formation of larger 
cysts and giant-cell tumors m the bones, 
(5) fractures 

A review of a senes of cases reveals that 
some of these various manifestations, 
which have formerly been classified as 
clmical entitles, should have been diag- 
nosed as cases of parathyroidism 

From a clmical pomt of view a few 
types may be distmguished 

1 The vertebral t:}'pe, m which pain, 
defomuties, osteitis fibrosa cystica, com- 
pression fractures, etc , are mostly pro- 
nounced m the spine 

2 The type with bone cj’-sts (multiple 
and monostotic), m which giant-cell tu- 
mors and spontaneous fractures occur 
mostly in the long bones 

3 The infantile type, -with chon- 
dromas, shppmg epiphyses, and fractures 


' Read before the Radiological Socict> of North 
Amcnca. at the Eighteenth Annual Meeting at 
Atlantic Cit>, No% 2S-Dcc 1,1032 
’ The death of Dr Ballin took place m March, 1934 


The beginmng of symptoms m infancy 
IS quite sigmficant 

4 The arthritic type, m which the 
arthritis is the outstandmg symptom but 
other symptoms speak for parath)Troid 
ongin 

5 Paget’s disease 

This grouping is not a strict one, 
rather, overlapping between the different 
types IS the rule For mstance, the 
vertebral type always shows changes m 
the skull, pelvis, and the extremities 
Cysts and fractures are seen m this type, 
as well as m the second type, and mce 
versa, vertebral changes occur in the 
second type, and so on 

The generahzed demmerahzation of the 
skeleton expresses itself on x-ray examina- 
tion by laci of calaum, the bones have 
a washed-out appearance In other m- 
stances, there are pm-pomt areas of de- 
calafication, so that the bones seem to be 
granular or mottled This is the roent- 
genologic expression of the pathologic 
entity of osteitis fibrosa cystica Com- 
parison of the plates with those of the 
same type of bones m mdividuals of the 
same age often gives the best judgment 
as to the degree of decalcification The 
appearance of larger cyst formation m the 
bones and giant-cell tumors naturally 
shows itself by more or less round long 
defects m the hme-contaimng bony sub- 
stance At other tunes, the decalcifica- 
tion IS so advanced that the contours of 
the bones can hardly be distmguished 
The lessened lime content makes the 
vertebrae soft, they become compressed 
and wedge-shaped from the weight of the 
body, and the patients are stooped 

This condition mjects an interesting 
factor in the determination of vertebral 
fractures from a medico-legal, as well as 
an acadeimc, standpoint Given a patient 
who has suffered a spmal mjury, the film 
reveals compressed vertebrae, and we must 
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determine, first if we are dealing with an out- 
and-out fracture, or, second, if this is a case 
of parathyroidism with vertebral collapse, 
but one in which the mjury served only to 
call attenbon to the diseased spine, or, 
thirdly, if we are deahng with parathyroid- 
ism with soft vertebrse, m which a shght 
injury has caused a fracture 

Osteitis fibrosa cystica has defimtely 
been proved to be due to parathyroidism, 
both expenmentally and chmcally The 
mjection of repeated doses of parathormone 
in animals has resulted in the typical 
x-ray and pathologic appearance of para- 
thyroidism Large numbers of parathy- 
roidectormes have been performed, with 
recovery of the patient The bone acts 
as the storehouse of the calcium for the 
body Parathormone, either injected or 
secreted from a hyperfunctionmg gland, 
removes the calcium from the spongiosa 
Hemorrhages may occur in these areas, 
produang brown tumors and bone cysts 
characteristic of giant-cell tumors Giant 
cells are found on rmcroscopic examination 


FATAL CASES 

Parathyroidism is recogmzed by all 
familiar with this entity to be a very 
dangerous, and frequently fatal, sickness 
The patients die from exhaustion, due to 
pam and discomfort Not infrequently 
decubitus ensues, due to the forced posi- 
tion the patients must assume, for they 
can hardly find a comfortable postme 
for weeks and months In other cases, the 
deformity of the thorax leads su^ 
dmunution of the vital capaaty o c 
lungs that death results from this and also 
from compression of the heart and large 
blood vessels (see Case 2) Other cases 
have been described m which sev^e 
vomitmg, due to calaum deposits m ^e 
mtestmal mucosa, etc , led to deam 
Nephritis, due to such deposits ra the 
kidneys, is contnbutory to death (see 
Case 3) 

autopsy case 

Case 1 Mrs M B , age 35 y^s 
In 1914. the patient developed a swellmg 


on the left forearm, followed by swelhngs 
along the nbs A cyst formation was dis- 
covered m the forearm Other foa of 
osteitis fibrosa cystica were found in the 
legs The arms and legs were operated 
upon and the cysts curetted In 1915, she 
was unable to walk and had to use crutches 
She suffered considerably from pam m the 
spme and legs A large fibroid was dis- 
covered m 1920 She died, m 1925, from 
an intestinal obstruction 

Autopsy showed aU the bones very 
much thickened and irregularly deformed 
The long bones, which showed bowmg, 
could be bent like sole leather and cut 
easily with a knife The cystic areas con- 
tained a soft, brown matenal The 
periosteum was very thick The calvanmn 
w’hich was 0 5 inch thick, cut easily 
The left parathyroid contamed a tumor 
The bony swelhngs were typical giant- 
cell tumors 

While this patient died from an mter- 
current intestinal obstruction, her nuser- 
able general condition, due to parathy- 
roidism, prevented proper attention to her 
fatal comphcation This case was not 
diagnosed — she died before the condition 
was generally known 

Case 2 (Fatal, not operated upon ) 
Mrs LAM, age 45 years, had an ex- 
treme kyphosis of her softened spinal 
column, causing interference with the 
vital capacity of her lungs, descnbed 
above She had multiple fractmes and 
many softened areas m the long bones and 
skull Dr R C Moehhg diagnosed the 
case properly, but, as operation at that 
tune did not promise much, it was de- 
chned by the patient The detemunation 
of her serum calaum and phosphorus 
and the roentgenographic films readily 
confirmed the diagnosis 

Case 3 Mr H J , age 65 years The 
onset of symptoms was in 1926, when the 
patient complained of severe backache, 
leg ache, and curvatme of the spme His 
haght dimimshed two mches X-ray 
exanunation showed a destructive process 
and compression of the lower dorsal and 
upper lumbar vertebra A diagnosis of 
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metastatic malignancy was made, later, 
multiple myeloma was suggested Still 
later, tuberculosis or sypMis of the spine 
was also considered The man was en- 
tirely disabled and morphine had to be 
given freely Later roentgenograms 
showed mvolvement of the second nbs, 
right femur, and compression of the inter- 
vertebral discs Blood calcium m 1929, 
114, in 1930, 14 8 XJrme sugar, 4-1- , 
casts and albumm, 2-f There was 
evidence of metastatic calcification in the 
aorta Dr R C Moehhg made the cor- 
rect diagnosis 

A parathyroidectomy was performed, 
an adenomatous parathyroid bemg re- 
moved The result was splendid The 
man came back from his previous in- 
vahdism to a fairly happy hfe He dis- 
contmued his morphme, and was able to 
walk and travel again for 18 months, when 
a sudden uremic attack led to death 

Although, stnctly speaking, this case 
should not be termed a post-operative 
fatahty, death was due to nephntis caused 
by the hypercalcemia existmg before 
the operation The case is mentioned as a 
fatahty to stress the fact that para- 
thyroidism leads to nephntis by means of 
metastatic hme deposits m the kidney 
Bulger, Barr, Dixon, and Schregardus 
also mentioned a case of parathyroidism 
in which the patient died from pyehtis 
IS months after parathjrroidectomy He 
had had dysuna and skeletal symptoms 
20 years before the operation 

Fatal cases from lune deposits in the 
gastnc and intestinal mucosa, leading to 
uncontrollable vomiting, dehydration, 
etc , have been mentioned in the hterature 
(Charles Gibson's case vomited constantly 
for five weeks before tlie operation and 
died IS hours after parathyroidectomy 
from the prenously existing dehydration ) 
Almost identical cases have also been de- 
scribed by Ask-Upmark, R M Wilder, 
and otliers 

So far real parath 5 noidism has not been 
cured by medical means m spite of at- 
tempts by prominent internists (among 
them, Donald Hunter, Snapper, Wilder) 


If amehoration takes place, it is because 
either the rehef is only of short duration, 
which IS not unusual m endocrine dis- 
orders, or the symptoms are due to tem- 
porary disturbance from malnutrition 
(avitanunosis or a nutritional osteomalaaa) , 
which has been mistaken for real para- 
thyroidism Because the operative results, 
and perhaps also a few results from radia- 
tion, are quite striking, medical treat- 
ment should not be contmued too long as 
serious defomuties, renal lesions, etc , 
would prevent total recovery 

VERTEBRAL TYPE 

Case 4 R C , male, age 55 years 
In January, 1930, the onset of the symp- 
toms took place, consistmg of backache 
and sacro-ihac distress A diagnosis of 
sacro-ihac and vertebral hypertrophic osteo- 
arthritis was made However, the condi- 
tion progressed and m May, 1930, there 
was a wedge-shaped fracture of the second 
dorsal vertebra, with general demmerah- 
zation and marked pam The height de- 
creased 2 5 mches The diagnosis of 
myeloma or metastatic mahgnancy was 
suggested The man was disabled and 
required corset and crutches The blood 
calcium vaned from 11 3 to 18 6 

On Sept 13, 1930 a bilateral thyroid 
lobectomy has performed and two para- 
thyroids removed Microscopy showed 
hyperplasia of the parathyroid tissue The 
post-operative blood calcium vaned from 
13 to 10 mg , but it IS now normal (August, 
1932) There was a marked improvement 
m the lime content 

The patient has returned to work 
(May, 1931), gained 20 pounds, and stiU 
remains clmically cured, 26 months after 
the operation 

Case 5 Mrs M R , age 47 years The 
onset of symptoms was m 1921, when the 
patient commenced to have backaches In 
1914 hysterectomy was performed In 
1929, the woman had a fall, resulting m 
what was considered a compression frac- 
ture of the eighth dorsal vertebra A 
corset was used, giiung temporary'^ rehef. 
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but soon she again complained of severe 
girdle pain, which was now more ex- 
tensive 

Roentgenographic check-up of her skele- 
ton showed a granular appearance of the 
skull, demmeralization of all the bones, 
and compressions of the third, seventh, 
eighth, nmth, and tenth dorsal and the 
lumbar vertebrfe There was herniation 
of the nucleus pulposus in the mid-dorsal, 
lower dorsal, and all the lumbar segments 
The blood calcium at different readings 
was 10 9, 12, 11, 9, 14, and 10 9 Opera- 
tion was performed on Oct 13, 1931, 
when an adenomatous goiter and two para- 
thyroids were removed The latter were 
transplanted m a tetany case with good 
results (physiologic test) There was 
immediate rehef from pain and the pa- 
tient was able to walk when she left the 
hospital On Jan IS, 1932, the woman 
was seen She had gamed much weight 
and was practically free of pain The 
kjTihosis has straightened out remarkably 

Case 6 F O , age 40 years, reported 
during August, 1931, complaining of pain 
m the small of the back and both hips, 
weakness of legs and back and of tinng 
easily The onset was sudden, while the 
man was playing ball A frame and brace 


were apphed 

Physical Examination — Sept 11, 1932 
K}Tihosis, tenderness of lumbar muscles, 
and ngidity of the back 

X-ray Examination — Deminerahzation 
of nbs Compression fracture of the 
eleventh dorsal vertebra and hermation 
of the nucleus pulposus Irregular granular 
type of rarefaction of the skull, pelvis. 


and femora 

On March 5, 1932, subtotal thjTOid 
lobectomy was done, with removal of the 
inferior parathyroid The microscopic 
report was adenoma of the thjwoid and 
hyperplastic parathyroid Post-operative 
blood calaum, 8 6, 9, 4 11 

An Albee spinal graft was recommended 
to support the broken vertebra, as a corset 
cave the man no relief from pam A 
general survey of the skeleton showed 
Lteitis fibrosa cystica, which had pro- 


gressed to the skull, and other areas of 
rarefaction Since the parathyroidectomy, 
the patient has been able to work for 
five months and now, eight months after 
the operation, he has continued to be im- 
proved 

From these vertebral cases (Cases 3, 4, 
5, and 6) the lesson should be drawn that, 
in vertebral compression of uncertain 
ongin, general skeletal \-ray examina- 
tions, calcium studies, etc , are indicated 
These may lead to the proper diagnosis of 
parathryoidism and at times prevent un- 
necessary operation If the vertebral type 
IS properly diagnosed in mid-hfe, good re- 
sults are attamed from removal of the 
offending parathyroid It is the most 
frequent t3qie seen at this age 

TYPES OF PARATHYTIOIDISM UTTH BONE 
CYSTS, GIANT-CELL TUMORS, AND FRACTURES 

Case 7 hlrs M M , colored, 30 years 
of age The sjmiptoms were first noted at 
15 years of age, when there was a patho- 
logic fracture of the left femur below the 
hip A cast was apphed and the patient 
was m bed for about eight weeks In 1926, 
after myomectomy, the leg became pain- 
ful, and pam developed in the left elbow 
The woman had to use crutches and was 
confined to bed most of the time X-ray 
examination revealed a cyst-hke process 
with a pathologic fracture of the left 
femur, a smaller area of cystic changes m 
both ihac bones near the sacro-iliac 
synchondroses, and an avulsion fracture 
of the left elbow The blood calcium was 
11 The diagnosis was parathyroidism 

Operation was performed m Februar)% 
1931, a bilateral subtotal thyroid lobec- 
tomy being done, with removal of two 
inferior parathyroids hlicroscopy showed 
adenomatous changes with large fat islands 

The post-operative course was good, ivith 
final recovery and the woman now walks 
without a cane Roentgenograms re- 
veal that the cysts have become smaller, 
and there is a shght mcrease in lime con- 
tent 

Case 8 E P , female, age 14 years, was 
operated on by Dr G Penberthy, after 
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consultation with, one of us (M B ) The 
child had been bed-ndden for a long tune 
and decubital scars gave testimony of how 
profoundly sick she had been Because 
of her age, the coxa vara, and numer- 
ous fractures, etc , she evidently belongs 
also to the mfantile type, which we will 
describe later But we have inserted her 
case on account of the giant-cell tumors, 
cysts, and fractures around her elbow which 
all practically disappeared after removal of 
an adenomatous parathyroid The improve- 
ment could be seen by a comparison of the 
first and second fiihns, which were taken be- 
fore and after the operation 
In mentiomng cyst formation m para- 
thyroidism, it should also be stated that 
giant-ceU tumors (IS) and cysts of the jaw 
may be due to this disturbance They 
have been cured by removal of hyper- 
plastic or tumorous parathyroids, even 
though repeated curettements of the cysts 
have failed (Barr and Bulger, and Hunter) 

INFANTILE TYPE 

Many cases of parathyroid disturbances 
start early m life One of us (M B ) now 
has under observation a fuUy developed 
case in a gul IS months old The lesions, 
which are typical of the entity imder dis- 
cussion, are entirely different from nckets 
A few cases show that first disturbances 
have taken place near the hip jomt and 
neck of the femur, where weight-beanng 
obviously caused early defomnty Coxa 
vara, slipping epiphyses, “chondroma-hke” 
formation, and cysts are often the diag- 
noses At times, one leg is more affected 
than the other A smgle bony mvolve- 
ment will hide at first a general affection 
(“arrested type of parathjy’xoidism,” Shal- 
low') Our Cases 7 and S started as of the 
infantile tj^pe 

Case 9 B N , a girl 5 years old, was 
first seen in 1927, at a tune when httle 
was known about parathyroidism The 
outstanding sjmptoms then were 
shortening of the left leg, coxa vara, and 
fractures of the left femur and tibia 
Biopsy of a bony swelling around the 


greater trochanter resulted m the report 
of chondroma Orthopedic treatment, 
hght, and dietetic measures did not stop 
the progress More fractures of the 
tibia followed, the last one m 1931 After 
becommg famihar with parathyroidism, 
a further check-up showed that there 
was general roentgen evidence of osteitis 
fibrosa cystica, elevated blood calaum, 
and so on 

On March 31, 1932, two lower para- 
thyroids were removed The patient 
improved rapidly, and grew two mches m 
seven months followmg the operation 
Recalcification of the whole skeleton was 
evident m roentgenograms, so that m 
September, six months after the para- 
thyroidectomy, an osteotomy of the de- 
formed femur could be done There was 
good callus formation at the place of 
osteotomy, a process which had not 
occurred before m three previous fractures 
The whole skeleton shows roentgenologic 
evidence of recalcification 

Case 10 Exactly the same sequence of 
events, the same coxa vara, and same 
recalcification occurred m another httle 
gul, age 6 years, before and after removal 
of a compact hyperplastic parathyroid tu- 
mor We have seen these pecuhanties 
five times now in infantile types 

ARTHRITIC TYPES 

Oppel brought forth the suggesbon that 
mulbple ankylosing arthritis may be of 
parathyroid ongm, basing his observations 
on 70 parathyroidectomies he had per- 
formed for such arthritis His reasonmg 
for this IS as follows An infectious 
arthritis usually does not lead to ankylosis, 
but, if there is a hypercalcemia, deposits 
of calcium wall take place around the m- 
fected articular and pen-articular tissues 
Therefore, if such ankylosing polyarthntis 
shows parathyroid symptoms, a moderate 
increase of the serum calcium, hypotoma 
of the muscles, or other skeletal changes of 
decalcification, a parathyroidectomy is 
indicated A wanung here is in order 
Parathyroidectomy is not a cure for 
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arthritis, but parathyroidism may accom- 
pany arthritic symptoms which may be 
the outstandmg charactenstic Proper 
selection of such cases will prevent dis- 
appomtment In 41 cases of ankylosmg 
polyarthritis, Oppel found the serum cal- 
cium at the upper hunts of normal His 
results from operation demand attention 
Of 31 patients observed post-operatively 
for from seven months to two years, 16 
were improved This percentage is high, 
when we consider that Oppel always per- 
formed only a unilateral parathyroid- 
ectomy and that, m 11 cases, no para- 
thyroid tissue was found 

A few cases of our own expenence are as 
follows 

Case 11 Mr A H , 38 years old The 
onset of his symptoms was m 1923, con- 
sisting of mterphalangeal arthntis and 
arthritis of the left knee, accompamed 
by ner\musness X-ray exammation re- 
vealed hypertrophic osteo-arthntis of the 
mterphalangeal joints, knee jomts, and 
spine There was also decalcification of 
the spme The blood calaum was 10 and 
the chronaxia was high At operation 
on Sept 14, 1931, an adenomatous thyroid 
and a parathyroid tumor, 1 5 cm m 
diameter, were removed Microscopy 
showed an island of parathyroid with new 
forming acim and fat, and cystic de- 
generation Post-operatively the condi- 
tion Avas markedly improved, and the 
jomts became smaller The blood calcium 
was 114, 9, 8 4 Improvement has now 
lasted for 14 months 

Case 12 Mrs McA , 26 years old In 
1929, folloAvmg pregnancy, the disease 
had its onset, with backaches and stiffness 
and a high dorsal kyphosis Avhich resisted 
good orthopedic care The joints Avere 
severely painful, so that insomma resulted 
X-ray Examtitaiton — Marked dorsal 
kyphosis with dimimshed mtervertebral 
space, so that the anterior processes of the 
segments approached each other The 
bodies of the sixth, seventh, and eighth 
vertebrse were narrowed 

The blood calaum was 10 4 and 115 
There was evidence of pyehtis, Avith dysuna 


at tunes On May 18, 1931, bilateral 
thyroid lobectomy was performed and 
two infenor parathyroids were removed 
As a biologic test the parathyroids Avere 
transplanted to a case of tetany, ivith re- 
hef of tetany symptoms The post- 
operative course was smooth, and there 
Avas immediate rehef from pam, for the 
first time in two years The improvement 
has contmued for 18 months 

Paget’s disease 

The identity of Paget’s disease of the 
bone and ostatis fibrosa cystica (inn 
Reckhnghausen) has always been a point 
of dispute Those who beheve that they 
are tivo separate diseases ate differences 
in the miCTOscopic structure and m the 
gross appearance of the bones, also the 
fact that Paget's disease m from 15 to 17 
per cent of cases is followed by sarcoma 
However, none of these differentiations is 
constant They can be explamed by the 
fact that Paget’s disease occurs practically 
only after mid-hfe, and is a slower, more 
chrome form of parathyroidism This also 
tells us why the changes m calaum metabo- 
hsm, and so forth, are not so pronounced 
We should brmg the two under one head- 
ing because 

1 Quite a feAv cases haA’^e now been 
observed m which, m the same indiAudual, 
some bones show the characteristics of 
Paget s disease and others of ostatis 
fibrosa cystica (5, 14) 

2 Both types of symptoms improve 
after parathyroidectomy 

From our oAvn observations we mention 
two cases of clear Paget’s disease, un- 
proved by parathyroidectomy If we 
are correct, there is certainly anotha 
marked therapeutic reason for classifymg 
the two diseases as one 

Case 13, which showed marked thicken- 
mg of the skull, fuzzy and lU-defined out- 
hne (resemblmg a negro’s wool), and 
typical Paget’s changes of the femur, 
showed marked general chmeal improve- 
ment after opaation and there was roent- 
gen evidence of improvement m the bones 
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of the skull and legs There was return of 
the muscular strength, with rehef of pam 
Case 13 F T , 53 years old The onset 
of symptoms was from five to ten years 
before the present exammation The hat 
size mcreased from TVz to 8^/2 Smce 
1918 there had been a loss of five mches m 
height Other complamts were deafness, 
pam m the hand and the hips, and reduc- 
tion of physical strength The blood 
calaum was 11 X-ray exa mm ation 
showed typical changes of Paget’s disease 
On Nov 11, 1931, parathyroidectomy 
was done IMicroscopicaUy the parathyroid 
was richly vascular There was a smooth 
recovery with marked physical improve- 
ment and disappearance of pam 

Case 14 Mrs S XJ , 63 years old This 
was a typical case of Paget’s disease, 
with gross bony changes m the left 
femur More or less deviation was noted 
on general roentgenographic check-up 
The left femur was bowed, shortened, and 
painful, with roentgen evidence of Paget's 
disease The blood calaum was 11 6 and 
12 7 Thyro-parathyroidectomy, done 
on March 22, 1932, revealed an adenoma- 
tous thyroid and a parathyroid tumor 
Biopsy was confirmatory of typical Paget’s 
disease Miaoscopically the parathyroid 
was compact and adenomatous 

The patient gamed weight, and the pam 
disappeared Roentgenographic check-up 
showed marked evidence of return of 
normal bone structure 

CONCLUSIONS 

1 The true t}’pe of parathyroidism 
Avill not yield to medical care and should, 
therefore, be operated upon early to avoid 
crippling, or even a fatal outcome 

2 In the recogmtion of parathyroidism, 
tile roentgenologist is, perhaps, the most 
important factor Only m a ver}’- few 
exceptional cases ivill the roentgenogram 
be negative 

3 In cases of compression fracture of 
the spine, which cannot be explamed by 
severe trauma or metastatic malignancy, 


a check-up of the whole skeleton, espeaally 
the skull and spme, will often lead to the 
diagnosis of parathyroidism If the x-ray 
mvestigation is limited to the part com- 
plamed of, the disease may be over- 
looked 

4 Parathyroidism is so frequent that it 
should be kept much more m mind than 
it has been heretofore In doubtful cases, 
a general check-up of the skeleton by 
x-ray exammations, and also chemical 
tests for calaum and phosphorus and 
determmation of the h)q)otomc condition 
of the muscles, will lead to more frequent 
recogmtion of the entity 
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HE cholecystograpkic study in the 
routme roentgen visuahzation of the 
gall bladder is now recognized as a 
highly important and efi&aent method m 
the diagnosis of diseases of this organ 
This procedure, m addition to contribut- 
ing considerable information as to the 
pathologic changes, likewise lends itself ad- 
mirably for physiologic and anatomic mves- 
tigation Previous to the period of the 
discovery of cholecystography there were 
no duect methods, aside from surgical, that 
could be satisfactorily utilized m stud3nng 
the physiologic and anatonuc vanations of 
the vesicle Since then, however, con- 
siderable impetus has been given to this 
subject and attention frequently has been 
directed to the signal importance of this 
procedure m the study of gall-bladder 
affections It has been demonstrated, hke- 
wise, that the anatomical aspects can also be 
better detemuned by this method, masmuch 
as it well presents in the hvmg subject the 
exact position, size, shape, mobdity, and 
contractihty of the gall bladder as well as 
its relation to the adjacent organs 

Considerable literature has accumulated 
smce this test was estabhshed, most of 
which relates to the diagnostic procedures 
Recently, however, much information has 
been obtamed regardmg the physiology 
of the gall bladder as a result of this 
method of investigation However, the 
cholecystographic anatomical research of 
this organ has been more or less neglected, 
and up to this tune there has been but 
scant consideration given the subject, 
particularly from this standpomt A large 
portion of the literature deals ivith the 
diagnostic reliability of the unfilled gall 
bladder, nhile the filled vesicle, being more 

' Presented before the Rndiological Soact> of North 
America at the Eighteenth Annual Xfccting at At- 
lantic Cit}, Not 2S-Dcc. 1, 1932 


difficult to evaluate, has not as yet been 
studied with the same degree of precision 
for possible evidence of early disease 
The filled gall bladder, even though it 
may give a normal roentgenologic response 
to this test, may nevertheless in many 
mstances harbor early pathologic changes 
It has been shown that at least 15 per cent 
of the normally filled gall bladders reveal 
cholecystic infections It is of mterest, 
therefore, to study the filled gall bladder 
mth meticulous care m order to further 
the diagnostic possibihties of this proce- 
dure 

In this study we especially desire to con- 
sider some of the roentgenologic anatonuc 
aspects of the filled gall bladder An at- 
tempt will be made to demonstrate some 
of its normal and abnormal phases and the 
relationship of the position of the gall 
bladder to the stomach and colon For 
this study a group of 105 cases was mvesti- 
gated The exanunations were made six- 
teen hours after the gall bladder had been 
filled, foUowmg the Oral admmistration of 
tetraiodophenolphthalem The followmg 
findmgs were then considered (1) Rela- 
tion of the position of the gall bladder to the 
lower margm of the liver , (2) position, meas- 
ured from a fixed point, (3) size, (4) shape, 
(5) contractihty, and (6) relabon to the 
position of the stomach and colon 

Position of the Call Bladder with Relation 
to the Lower Margin of the Liver — This 
was observed to be of paramount impor- 
tance Four distmct types were noted, 
as illustrated m Figure 1 In Type 1, 
the transverse gall bladder was found lymg 
above the lower margm of the liver Tj^ie 
2 presents the vertical g^ll bladder with 
most of its shadow above the lower margin 
of the liver Type 3 represents that form 
in which the gaU bladder hangs below the 
liver, being either in the vertical or oblique 




Fig 1 Illustrates the four t5T>es of gall bladders ac- 
cordmg to relation to the lower margm of the liver 
Fig 2 Shows the gall bladder m normal position 
and Its relative position to the vertebne 


Fig 3 Illustrates the mobility of the gall bladder, 
between the inspiratorj and e-rpiratory phases of 
respiration 

Fig 4 Diagrammatic drau mg of the various shapes 
of bladders 


position Type 4 represents the pendulous 
gall bladder, usually of the vertical type 
and presenting itself below the hver mar- 
gin 


In this senes of 105 cases, the foUowmg 
tjTies were observed Type 1, H cases. 
Type 2, 39 cases. Type 3, 42 cases. Type 
4, 13 cases It thus becomes endent 
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from this study that in the majority, 
Types 2 and 3 predonunate, together, 
these groups compose 81 of the cases, 
while m Types 1 and 4 there were 
but 24 

Posihon — ^The position of the gaU blad- 
der vanes considerably m different mdi- 
viduals and may hkewise vary m the same 
mdividual at different exammations 
Little attention has hitherto been directed 
to the position of the gaU bladder, though 
m my opmion this may be of importance 
and may m some instances be responsible 
for the production of symptoms referable 
to the organ — ^this is especially true as to 
the ptosed gaU bladder The position of 
the vesicle m this senes was measured from 
an anatomical landmark, usmg the verte- 
bra as a fixed pomt The measurements 
were made from the tip of the fundus to 
the level of the transverse process of the 
vertebra (See Fig 2 ) 

In the 105 cases the foUowmg positions 
were encountered Six were found to be 
on the level of the twelfth dorsal vertebra , 
14 on the level of the first lumbar , 28 on 
the level of the second lumbar, 41 on the 
level of the third lumbar , 10 on the level 
of the fourth lumbar, and 6 on the level 
of the fifth lumbar vertebra The exatm- 
nations were made m the prone position 
and measured durmg the mspiratory 
phase of respiration As a rule, the gall 
bladder occupies a position between the 
second and third lumbar vertebras, it 
is possible, however, to find it m the 
pelvis The location of the gall bladder 
should always be noted m the roentgeno- 
graphic records, masmuch as this findmg 
may occasionally have some bearing upon 
the diagnosis, for the possibihty of a ptosed 
gall bladder being responsible m some m- 
stances for the production of mtermittent 
attacks of right upper quadrant symptoms 
should always be borne m mmd It is 
quite significant that in a not mconsider- 
able number of mstances a ptosed vesicle 
ma}’^ be the only objective sign pointing 
directly to a possible gall-bladder disturb- 
ance On the other hand, it is by no 
means safe to state that the ptosed gall 


bladder is always pathologic, unless other 
abnormal signs co-exist 

Between attacks the ptosed gaU bladder 
may fill well and function normally On 
the contrary, notwithstandmg this :^dmg, 
it may show a distinct abnormal roent- 
genologic response durmg an attack Such 
gall bladders, however, are most commonly 
diagnosed as normal, since exammations 
are usually performed m the mterval be- 
tween attacks It is highly probable, 
however, that, imder certam conditions, 
when the gaU bladder is filled and dis- 
tended, a draggmg of the ptosed vesicle 
may produce a pressure or kink m the 
duct, which may m some mstances even 
give rise to jaundice It is qmte possible 
too, imder certam cucumstances, for a 
markedly ptosed vesicle to become twisted, 
thereby producmg a torsion of the cystic 
duct or of the gall bladder itself This 
abnormal position must be considered, 
therefore, as a potential source of disturb- 
ance 

In the recurrent attacks m which ab- 
normal pressure is made on the duct or 
when kmkmg occurs, a stagnation withm 
the gall bladder may be produced which 
may favor the production of infection and 
consequently the formation of stones In 
the persistently ptosed gall bladder m 
which the above changes have occurred 
over a long period of time, the vesicle may 
become dilated and more or less atomc 
At this stage functional changes may oc- 
cur It is of mterest to add that when 
the ptosed gall bladder functions well, the 
density of the shadow may even be greater 
than IS usually observed m the normal 
vesicle 

In the atomc condition, the density of 
the gall-bladder shadow is frequently 
dimmished There is also a lessened de- 
gree of absorption and the fillmg is some- 
what retarded The emptymg time is 
often slowed and in some instances may 
be markedly checked, so that httle con- 
traction occurs following a fatty meal 
These changes occur as a result of a loss 
of tone or atrophy of the wall of the vesicle 

Of our 105 cases, 74 were found to be 
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normal from a cholecystographic stand- 
point and 31 abnormal Of the 31 ab- 
normal cases, 14 revealed evidences of 
cholecystitis without stones, 13 revealed 
stones, and in 4 pencholecystic adhesions 
were noted 

The positions of the normal gaU blad- 
ders were compared with those of the ab- 
normals and it was found that no defimte 
relationship could be shown to exist as to 
the position of the gall bladder and the 
production of cholecystitis or stones 

In this senes there were 16 presenting a 
low type of gall bladder, occupying a 
level between the fourth and fiftlr lumbar 
vertebrae Of these, 13 may be classified 
m the group recognized as Type 4 These 
gall bladders hang low and are of the 
pendulous type It is worthy of note that 
of the 16 cases in which the vesicle was 
situated low, there were only 4 (25 per 
cent) which presented definite pathologic 
cholecystographic changes 

WTule these findings are not entirely 
conclusive, they tend to indicate that the 
low type of gall bladder is not neccssanly 
more prone to become diseased Of the 
entire group, but shghtly more than 30 per 
cent revealed pathologic gall-bladder 
changes This senes is without doubt 
rather small upon which to base defimte 
conclusions, but it does clearly indicate 
that in general the position of the gall 
bladder bears but httle defimte relationship 
to the presence of disease of this organ 
It must be remembered, however, that it 
does not appear justifiable to amve at 
conclusions from the roentgenologic studies 
alone Even m instances in which the 
gall bladder responds normally to the 
cholecystographic test, abnormal changes 
may be present The r61e played by the 
ptosed gall bladder may be of importance, 
however, in some mstances as bearing a 
direct etiologic relationship to the produc- 


tion of disease of this organ 

Stagnation and Stasis nnthm the Gall 
Bladder — Stagnation of bile in the vesicle 
may favor the production of infection or 
stones A ptosed gall bladder may at 
ames be responsible tor stagnaUon, result- 


mg in these changes, yet it is qmte true 
that m the majonty of instances no evi- 
dence of stagnation is encountered m this 
type of gall bladder Stagnation resulting 
m poor emptying of the vesicle occurred 
m only three mstances of the 16 low type 
gall bladders m the writer’s senes These 
cases were examined dunng the penod of 
quiescence, which may account for the 
small number ivith stasis On the other 
hand, a ptosed vesicle may present defimte 
emdence of stagnation, according to my 
observation, when the exarmnation is 
made dunng an attack It must be 
pointed out, however, that m some m- 
stances it may not be possible to wsuahze 
the vesicle dunng a gall-bladder attack, 
due to the transient obstruction of the 
cystic duct 

The Latent Gall Bladder — As a result 
of ptosis of the vesicle a low grade mfection 
may be produced, mth few if any symp- 
toms referable to this organ The chole- 
cystograms in this tjqie may reveal finchngs 
withm normal hmits and no clue may be 
obtained to menmmate the gall bladder as 
a possible source of mfection This latent 
type occurs not infrequently and may ac- 
count for certam cases of cholecystibs 
recognized at operation, notwithstandmg 
the fact that from a roentgenological 
viewpomt they were considered normal 
Mobility of the Gall Bladder — The mo- 
bihty of the gall bladder is another mterest- 
ing phase, revealmg as it does the vesicle 
on different levels This is of importance 
inasmuch as it is always desirable, when 
possible, to observe the shiftmg of the gall- 
bladder shadow, in order to separate it 
from that of the colon and also to note 
whether or not a suspected stone shadow 
or tumor defect changes its position with 
the vesicle At tunes the shiftmg pro- 
duces a more distmct and sharply defined 
shadow It is well recognized that the 
hver and gall bladder move during respira- 
tion -with the ascent and descent of the 
diaphragm The position of the gall 
bladder was at first recorded with measure- 
ments made m mspiration and then agam 
in expiration (See Fig 3 ) 
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In this senes of cases the foUowmg 
findings were obsen^ed as to the mobihty 
of the gall bladder In 11 instances this 
organ remained immobile, m the remain- 
mg the differences in the shiftmg varied 
from one-half of an mch to three mches 
No relationship could be determmed be- 
tween the mobility of the normal and 
pathologic gall bladders 

Size of the Gall Bl<idder — The size of the 
gall bladder insuahzed 16 hours after the 
oral admimstrabon of the dye vanes con- 
siderably m the cholecystograms The 
measurements were obtamed dunng the 
inspiratory phase of resprrabon at a dis- 
tance of 25 mches on the Bucky diaphragm 
In the entire senes the size ranged between 
15 and 55 mm m the 74 normal cases 
the size vaned between 23 and 45 mm , 
with an average of 32 mm , m the patho- 
logic cases, from 25 to 45 mm m the gall- 
stone cases, with an average of 34 mm , 
while in the cases of cholecystitis it ranged 
from 15 to 55 mm , averagmg 37 milh- 
meters 

The size of the gall bladder usually 
vanes between the two phases of respira- 
tion durmg expiration it was observed 
that normally its size was usually dirmn- 
ished and m many mstances this vanation 
in size was very marked 

Shape — shape of the gall-bladder 
shadow m this senes presented no signifi- 
cant vanation between the normal and 
abnormal, except m a few mstances in 
which the gall bladder was found to be 
deformed and distorted as a result of ad- 
hesions or disease The shape vanes at 
times, dependmg upon the respiratory 
phase The vanous shapes encountered m 
this senes were as follows tubular, oval, 
pendulum-hke, banana-hke, pill-hke, circu- 
lar, kidney-shaped, and hooked (Fig 4) 

Contractility of the Gall Bladder — Fol- 
lomng a fatty meal the gall bladder showed 
a normal contraction in 73 cases, poor con- 
traction in 15, and no contraction m but 
2 It emptied in 15 cases These find- 
ings indicate that when the gall bladder 
actually fills, about 70 per cent of the cases 
contract normally 


Relation of the Position of the Gall Blad- 
der to That of the Stomach and Colon — In 
the study of the ptosed gaU bladder it was 
of mterest to demonstrate its relation to 
the adjacent organs The low position of 
the gaU bladder is usually associated with 
a ptosis of the stomach and colon In the 
group of 105 cases, a gastro-intestinal ex- 
amination was made m 70 Table I illus- 
trates the comparative relation of the posi- 
tion of the gall bladder, stomach, and colon 

This comparative exammabon disclosed 
the fact that a defimte relabonship exists 
between the posibon of the gall bladder 
and that of the stomach and colon As a 
rule, it may be stated that the higher the 
position of the gall bladder, the more apt 
IS one to find the stomach and colon hke- 
wise high On the contrary, when the 
gall bladder occupies a low position, a 
similar findmg is usually observed with 
regard to the stomach or colon or both 

SUMMARY 

A study of 105 consecubvely filled gall 
bladders was made to determine the posi- 
bon of the organ, with speaal reference 
to the ptosed gall bladder and its signifi- 
cance 

In most clinics, the roubne roentgen 
exammabon is usually made m the prone 
posibon and hence all the gall bladders m 
this senes were measured from fihns made 
m the recumbent posture However, we 
have fluoroscoped many of these, but no 
record was then made of the posibon 
We- have stressed the importance of the 
fluoroscopic visuahzabon of the gall blad- 
der m the upnght posture as an important 
procedure in the roubne invesbgabon of 
this organ In order to further study its 
posibon, it would be well to further investi- 
gate the gall bladder m the upnght pos- 
ture, for it IS quite eiudent that the reported 
number of low tj^ie gall bladders would 
greatly increase if this techmc nere 
routinely ubhzed 

Jn a consideration of the ptosed gall 

Theodore H ^lomson and ^launce Feldman Ann 
Chn Med . October, 1920, IV, 330 
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normal from a cholecystographic stand- 
point and 31 abnormal Of the 31 ab- 
normal cases, 14 revealed evidences of 
cholecystitis mthout stones, 13 revealed 
stones, and in 4 pencholecystic adhesions 
were noted 

The positions of the normal gaU blad- 
ders were compared with those of the ab- 
normals and it was found that no defimte 
relationship could be shown to exist as to 
the position of the gall bladder and the 
production of cholecystitis or stones 

In this senes there were 16 presenting a 
low type of gall bladder, occupying a 
level between the fourth and fifth lumbar 
vertebrse Of these, 13 may be classified 
in the group recognized as Type 4 These 
gall bladders hang low and are of the 
pendulous type It is worthy of note that 
of the 16 cases in which the vesicle was 
situated low, there were only 4 (25 per 
cent) which presented definite pathologic 
cholecystographic changes 

While these findings are not entirely 
conclusive, they tend to indicate that the 
low type of gall bladder is not necessanly 
more prone to become diseased Of the 
entire group, but slightly more than 30 per 
cent revealed pathologic gall-bladder 
changes This senes is n itliout doubt 
rather small upon which to base defimte 
conclusions, but it does clearly indicate 
that in general the position of the gall 
bladder bears but little defimte relationship 
to the presence of disease of this organ 
It must be remembered, however, that it 
does not appear justifiable to arrive at 
conclusions from the roentgenologic studies 
alone Even in mstances in which the 
gall bladder responds normally to the 
cholecj’^stographie test, abnormal changes 
may be present The r61e played by the 
ptosed gall bladder may be of unportance, 
however, in some mstances as bearing a 
direct ebologic relationship to the produc- 


aon of disease of this organ 
Stagnatwit and Stasis within the GaU 
Bladder — Stagnabon of bile in the vesicle 
nay favor the production of infecbon or 
stones A ptosed gall bladder may at 
;imes be responsible for stagnation, resul - 


mg m these changes, yet it is quite true 
that m the majonty of instances no evi- 
dence of stagnabon is encountered m this 
type of gall bladder Stagnation resultmg 
in poor emptymg of the vesicle occurred 
m only three instances of the 16 low type 
gall bladders m the writer’s senes These 
cases were exanuned dunng the penod of 
quiescence, which may account for the 
small number with stasis On the other 
hand, a ptosed vesicle may present defimte 
evidence of stagnation, accordmg to my 
obsenmbon, when the examinabon is 
made dunng an attack It must be 
pomted out, however, that m some in- 
stances it may not be possible to visualize 
the vesicle dunng a gall-bladder attack, 
due to the transient obstruebon of the 
cysbc duct 

The Latent Gall Bladder — As a result 
of ptosis of the vesicle a low grade mfection 
may be produced, with few if any symp- 
toms referable to this organ The chole- 
cystograms in this type may reveal findmgs 
ivithin normal hunts and no clue may be 
obtained to incriminate the gall bladder as 
a possible source of infecbon This latent 
type occurs not infrequently and may ac- 
count for certam cases of cholecystibs 
recognized at operabon, notwithstanding 
the fact that from a roentgenological 
viewpomt they were considered normal 
Mobility of the Gall Bladder — ^The mo- 
bility of the gall bladder is another mterest- 
mg phase, reveahng as it does the vesicle 
on different levels This is of importance 
inasmuch as it is always desuable, when 
possible, to obsen'^e the shifbng of the gall- 
bladder shadow, m order to separate it 
from that of the colon and also to note 
whether or not a suspected stone shadow 
or tumor defect changes its posibon with 
the vesicle At times the shifbng pro- 
duces a more disbnct and sharply defined 
shadow It is well recognized that the 
liver and gall bladder move dunng respua- 
tion wth the ascent and descent of the 
diaphragm The posibon of the gall 
bladder was at first recorded with measure- 
ments made m inspuabon and then agam 
in expuabon (See Fig 3 ) 
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bladder occupies a low position The 
tune of filling and emptying, as deter- 
mined by cholecystography, is practically 
the same, regardless of the position of the 
gall bladder If ptosis were conducive 
to stasis of bde, resultmg m subsequent 
infection and stone formation, we would 
expect to find stones more frequently, 
whereas cholehthiasis is actually relatively 


uncommon m patients of this habitus 

Dr Feldman called attention to the 
possibihty of jaundice resultmg from kink- 
mg of the ducts, due to ptosis That is 
an mterestmg observation and certainly 
should be given our consideration m cases 
of undetermmed jaundice occurrmg m 
ptotics 
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TABLE I 


No cases 

Position of gall bladder 

Position of stomach 

Position of colon 

2 

12tli dorsal vertebra 

normal 

normal 

9 

1st lumbar 

normal 

normal 

19 

2nd lumbar 

16 normal 

2 slightly ptosed 

1 moderately ptosed 

12 normal 

3 moderately ptosed 

4 markedly ptosed 

28 

3rd lumbar 

20 normal 

0 slightly ptosed 

2 moderately ptosed 

19 normal 

2 slightJj ptosed 

6 moderately ptosed 

1 markedly ptosed 

7 

4th lumbar 

4 normal 

2 slightly ptosed 

1 maximum ptosed 

2 normal 

2 slightly ptosed 

1 moderately ptosed 

2 maximum ptosed 

6 

6th lumbar 

0 normal 

2 slightly ptosed 

1 moderately ptosed 

2 markedly ptosed 

0 normal 

3 moderately ptosed 

1 markedly ptosed 

1 maximum ptosed 


bladder it is of interest to study the habitus 
of the patient, for it is well known that m 
visceroptotic indmduals, all the gastro- 
intestinal organs are situated low and con- 
sequently a low position of the gall bladder 
may more commonly be found m this t)’pe 

One other point desen^es mention, 
namely, the position of the liver In not 
a smgle instance was the hver found to be 
ptosed T^Tien the gall bladder hung low, 
■with the other digestive organs, the liver 
remained m its normal position 

CONCLUSIONS 

1 The ptosed gall bladder should be 
considered whenever a cholecystographic 
study IS undertaken 

2 It IS quite probable that this condi- 
tion may be a factor, in some mstances 
favormg the development of mfection or 
stones 

3 There appears to be a defkute re- 
la'tionship between the positions of the 
gaU bladder and that of the stomach and 
colon 

4 The position of the gall bladder 
should always be recorded m the chole- 
cystographic report 

5 The majority of gall bladders are 
found to be normally located on a level 


of between the second and third lumbar 
vertebrae 

G In a study of gall bladders present- 
ing lesions of various lands, no relation- 
ship can be determmed as to the diseased 
condition and that of the position or 
mobihty of this organ 

7 The size of the gall bladder changes 
with respiration It is found to be larger 
in mspiration and smaller m expiration 

8 The majority of filled gall bladders 
of the ptosed type will contract well, de- 
spite the fact that there may be a low- 
grade mfection present 

q Fmally, the actual significance of 
this condition can be arrived at, by a more 
mtensive study, correlatmg it -with the 
associated climcal manifestations 

DISCUSSION 

Dr Lester Levyn (Buffalo) Dr 
Feldman is to be congratulated upon this 
excellent consideration of the ptosed gall 
bladder The low gall bladder is encoimt- 
ered frequently and usually accompames 
ptosis of the other nscera common to 
mdi'vnduals of the hyposthemc habitus 
I have not observed that disturbance of 
function occurs merely because the gaU 
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bladder occupies a low position The 
time of filling and emptying, as deter- 
mmed by cholecystography, is practically 
the same, regardless of the position of the 
gall bladder If ptosis were conducive 
to stasis of bde, resultmg in subsequent 
infection and stone formation, we would 
expect to find stones more frequently, 
whereas cholelithiasis is actually relatively 


uncommon m patients of this habitus 

Dr Feldman called attention to the 
possibihty of jaundice resulting from kmk- 
mg of the ducts, due to ptosis That is 
an mterestmg observation and certamly 
should be given our consideration m cases 
of undetermmed jaundice occurrmg m 
ptotics 
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A n unusual opportunity was afforded 
the writer to record roentgenologic 
observations of the colon m amebic 
dysentery m a small senes of patients who 
contracted the disease while visitmg m 
Chicago dunng the Summer of 1933 A 
detailed account of nme of these cases has 
already been pubhshed elsewhere (1) 
The present commumcation mil be con- 
fined to the discussion of the roentgenologic 
aspect of the changes found in the colon 
in seven patients, sl\ from the same senes, 
and one, a new case 

Unlike the cases reported in the htera- 
ture, all of our cases furnished fairly ac- 
curate epidemiologic data and probably 
represented the uncomplicated stages of 
the disease mth a lesion more or less local- 
ized and of comparatively short duration 
Thus, it was possible to make an accurate 
correlation between the roentgen appear- 
ance of the specific lesion in the colon 
and the chnical stage of the disease 
The roentgenologic obsen'ation of the 
colon was undertaken both before and after 
the mstitution of emetme treatment m all 
but one of the seven cases The examma- 
tion was conducted pnmanly to ehat, if 
any, such changes in the colon as might be 
considered constant or characteristic m 
this disease dunng the particular stage of 
infection under our obseri'ation At no 
time dunng the penod of this study was 
the literature consulted The observa- 
tions, therefore, were ongmal, independ- 
ently made and recorded 

LOCAL PATHOLOGY OP AMEBIC DYSENTERY 

In order to better appreciate the roent- 
gen appearance of the colon in amebic 

1 Presented before the Minnesota Radiological 
Society. March 10, 1934 Submitted for publication 


dysentery, local pathologic anatomy may 
be bnefly reviewed (2) It has been shown 
that the cysts of Endameba histolytica are 
earned down mto the cecum before they 
become activated mto the protozoan form 
The normal alkaline reaction of the flora 
of the colon and the natural reservou-hke 
behavior of the cecum appear to favor the 
multiphcation of the hberated amebas and 
the development of the first lesions in this 
portion of the colon It is likely that the 
majonty of the cases diagnosed and treated 
early may escape without further involve- 
ment than the cecum and the proximal 
portion of the ascendmg colon The rec- 
tum, another dilated reservou, is knoivn 
to be the second common site of mvolve- 
ment, followed by the adjacent sigmoid 
Clark (3), mvestigatmg the distnbution of 
amebic lesions in 186 postmortem examma- 
tions, found the cecum to be mvolved m 
SS 7 per cent of the bodies, the ascendmg 
portion m 78 per cent, the rectum m 72 6 
per cent, the sigmoid m 71 5 per cent, the 
splenic flexure in 63 4 per cent, the trans- 
verse portion m 61 2 per cent, the hepatic 
flexure m 60 7 per cent, and the appendrx 
in 40 8 per cent Of the 63 cases (33 8 per 
cent) which revealed the ulcers m certam 
regions only, 87 3 per cent were found m 
the cecum and 57 1 per cent m the ascend- 
ing colon, 39 6 per cent in the rectum, 
33 3 per cent m ^e sigmoid, 33 3 per cent 
m the appendLX, 12 6 per cent m the splemc 
flexure, 6 3 per cent in the transverse 
colon, and 4 7 per cent each m the hepatic 
flexure and m the descendmg colon The 
early lesions are essentially microscopic 
or qmte superficial The amebas pene- 
trate the mucosa along the glandular 
shts and mvade deeply mto the submucosa, 
where they multiply and, by them cytolytic 
action, cause a rapid hquefaction necrosis 
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of the involved area This is soon trans- 
formed into a cyst-hke formation which 
become fiUed with glairy mucus and bulges 
out over the mucosal surface At the 
pomt of pnmary invasion, a small super- 
ficial ulcer with a necrotic center develops 
This commumcates with the underlymg 
submucosal area of necrosis A well- 
developed lesion IS charactenzed by a deep, 
irregular ulcer mvolvmg the submucosa 
and often penetrating mto the circular 
bundles of the muscle layer, with an over- 
hanging and uudermimng mucosal edge, a 
necrobc base, and an edema and mdura- 
tion of the surrounding tissues There 
IS also a tendency to establish submucosal 
mter-commumcations or tunnels between 
the ulcers Two or more of these ulcers 
may thus become coalesced, leavmg the 
overhangmg bridges of a comparatively 
healthy mucosa which separate the pri- 
mary ulcers There are the usual inflam- 
matory reactions of varymg mtensity 
mvolvmg the bssues all around the ulcers 
Areas of repair and acatnzation and of 
fresh involvement are constantly added to 
the general pathologic picture All these 
processes cause irregular mduration and 
thickening of the wall and a consequent 
deformity and narrowing of the lumen 
Doubtless, there develops functional dis- 
turbance m the muscular action of the wall, 
by reason of the unequal distribution of 
the lesions and of, what is probably more 
important, the changes in the biochemical 
reaction of the tissues, brought about by 
the metabolic products of tlie amebas, all 
of which add to the anatomic changes m 
the gut 

During the earlier stages of amebic 
dysentery, these lesions may be compara- 
tively free of secondary infection, unless a 
co-e\istmg bacillar}' dysentery comphcates 
them from tlie beginning In the presence 
of a secondarv' or co-e\isting infection, the 
gross appearance of the lesion may become 
more or less modified until, m extreme in- 
stances, the characteristic amebic ulcers 
of tlie colon may be entirely obscured 

Amebic lesions of long standing may de- 
vclop into a granulomatous growth, m- 


volvmg either a large segment of the colon 
diflfusely or a smgle localized area, as a 
tumor (4) Two or more localized growths 
have also been observed, or both locahzed 
and difiuse lesions may co-exist m the 
same colon A localized granulomatous 
lesion may cause an obstructive symptom 
and is easily mistaken for a cancerous 
growth, chmcally and roentgenologically 
In the diffuse type, the mvolvement is 
usually too extensive or the lesion too 
at3q5ical m distribution and appearance 
to be either tuberculous or caremomatous 
Without the demonstration of Endameba 
histolykea in the stools or in the lesion, the 
condition may remam undiagnosed 
Without the proper histologic exammation, 
the anatormc lesions may resemble, grossly, 
cancer, tuberculosis, syphihs, or other 
granulomatous growths and may remain so 
diagnosed by the exammer 

The termmal ileum may become in- 
volved early The ileocecal ring becomes 
stretched, due to the extension of the in- 
flammation, and allows constant regurgita- 
tions of the fecal contents mto the termmal 
ileum This causes not only a mass migra- 
tion of the amebas from the cecum into 
the ileum but also alkahmzation of the 
fecal flora which favors their continued 
existence The development of a pnmary 
amebic lesion in the small intestme is a 
disputed question There seems to be no 
fundamental objection against behevmg 
that such a lesion may occur under certain 
unusual conditions 


The cases are divided into the acute, 
the sub-acute or recurrent acute, and the 
early chrome forms, depending upon the 
duration of illness in each instance All 
of them were sufifenng from active dysen- 
ter>' and abdominal discomfort of varymg 
intensity at the time of admission to the 
hospital The diagnosis of amebic dyseu- 
t^' was readily established through the 
identification of Endameba histolykea in 
the stools u 

Of the total of seven cases, two were in 
the acute stage, four m the sub-acute or 
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recurrent acute stage, and one m the early 
chronic stage The clinical histones in 
these cases, with the exception of Case 3, 
wiU be found in detail in the published 


made on the first day Symptoms se- 
vere abdominal cramps as of an acute sur- 
gical condition 

Roentgen exannnalwn of the colon on 



Fig \-A (above) Case 2 The cecura and ascending colon immediatelj 
following evacuation of a banum enema on the seventh day of illness Note the 
residue in the cecum The appendix is long and its distal half irregularly dilated 

Fig 1-5 (above) Case 2 The cecum and ascendmg colon about seventy-five 
days after the treatment began Note a small filling defect along the medial 
aspect of the cecum near the base of the appendix, which is no longer dilated as m 
Figure 1-A 

Fig 2-A (below) Case 3 Shortenmg of the ascending colon and a slight irregu- 
larity and induration of the cecum 

Fig 2 5 (below) Case 3 The same colon twelve days later, after a course 
of treatment 


article to which reference has already 
been made (1) 

ACUTE FORM 

Case 1, R P , a school girl, aged 8, ad- 
mission, Nov 13,1933, duration of present 
illness, a few hours, probable incubation 
penod, 56 to 58 days The diagnosis was 


the seeond day of illness (Nov 14), and 
again on March 24, 1934, was negative 
Case 2, E H , female, aged 38, admis- 
sion, Nov 30,1933, duration of the present 
illness at the time of admission, six days, 
probable mcubation period, 74 to 77 days 
The diagnosis was made on the sixth day 
of illness Symptoms mild diarrhea, with 
fresh blood in stools, no other complamts 
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First roentgen examination of the colon, 
on the seventh day of lUness (Nov 31), 
was essentially negative except for shght 
spasm of the ascending colon and for a 
long appendix, showing a marked dilata- 
tion of its distal half, with an irregular fill- 
ing of the lumen, suggestmg a diffuse ulcera- 
tive lesion of the mucosa No tender- 
ness over the appendix or cecum (Fig 1-A) 

The second roentgen examination 
(Feb 15), was made about 75 days 
after the begmnmg of treatment, while the 
patient was entirely sjonptom-free and 
the stools were repeatedly negative 
There was no spasm m the colon, but a 
small area of filhng defect along the medial 
aspect of the cecum over which there was 
defimte tenderness The roentgenograms 
(Fig 1-B) showed fine feathery or thorny 
uregulanty along a coarse defect, probably 
representmg a locahzed granulomatous 
thickemng of the wall 

SUB-ACUTE OR RECURRENT ACUTE FORM 

Case 3, C M , male, aged 67, admission, 
Jan 17, 1934, probable duration of the 
present illness, at the time of admission, 
30 days , probable mcubation period, about 
two months The diagnosis was made on 
the thirtieth day of illness Symptoms 
a penod of obstipation followed by mter- 
mittent diarrhea and cramps, a violent 
attack of dysentery, with frequent explo- 
sive watery movements for two days before 
adtmssion, vague tenderness over Mc- 
Bumey’s pomt 

First roentgen e\aminatton of the colon 
on the thirty-first day of illness (Jan 
IS) — There was no spasm The cecum 
and the ascending colon were shortened 
and “hfted-up” under the costal margm 
There was localized rigidity of the wall, 
with uregulanty of the outhne at the distal 
end of the cecum (Fig 2- A) Defimte 
tenderness over this area 

Second roentgen examination (Jan 
30), twehe days after the institution of 
emetine treatment — The cecum and as- 
cending colon w ere seen to be smooth and 
flexible m outline and had resumed the 
nonnal relative position (Fig 2-B) 


Case 4, T P A , male, aged 52, adnus- 
sion, Oct 19, 1933, probable duration of 
the present illness, at the time of admis- 
sion, 92 days , probable mcubation penod, 
24-26 days The diagnosis was made on 
the mnety-second day of illness Symp- 
toms Recurrent attacks of abdommal 
discomfort and diarrhea and a “run-down” 
condition smee the middle of July, together 
with an acute attack of diffuse abdommal 
tenderness and enlargement of the hver, 
with the temperature of 103 ° when admit- 
ted No roentgen exammation of the 
colon was possible at this tune 

First roentgen examination of the colon 
on the day of discharge from the hospital 
(Nov 5), sixteen days after the begmnmg 
of treatment — The colon was diffusely 
dilated, the cecum showed a shght de- 
formity but was not spastic or mdurated, 
there was no local tenderness The chm- 
cal improvement of the patient was slow 

The stools showed many cysts and oc- 
casional motile amebas at vanous tunes 

Second roentgen examination, March 5, 
1934, four and a half months after the in- 
stitution of the first emetine treatment — 
There was a shght defomuty, with ngidity 
of the wall, along the medial aspect of the 
cecum which was qmte tender on palpation 
Deep spastic contractures developed, 
slowly mvolving the cecum and ascendmg 
colon (Figs 3-A and 3-B) 

Case 5 H C , male, aged 51 , admis- 
sion, Oct 12, 1933, for a biopsy of a growth 
from the rectum which was negative for 
mahgnancy Second admission, Oct 30, 
was for a second biopsy The probable 
duration of the present lUness, at the time 
of the second admission, was 75 days, the 
probable mcubation period, 53-57 days 
Symptoms Recurrent attacks of abdomi- 
nal cramps and diarrhea smee Aug 15, 
1933, marked rectal pain and tenesmus, 

for which a physician was consulted on 
Sept 10 

First roentgen examination of the colon. 
Sept 10, or about twenty-five days after 
(Fig°TA)°^ reported negative 

The diagnosis of amebic dysentery’- was 
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not made until Nov 8, when the first 
specimen of stool was submitted for exami- 
nation Senal sections of the biopsied 


eight days after the mstitution of 
ment, while the stools still showed 
sional cysts and motile amebas — 



Fig 3- A (above) Case 4 The colon about four and a half months after the 
patient’s disidiarge from the hospital, showing an area of induration and a fiUmg 
defect along the cecum, raedtall> TTierc was definite tenderness over this area 
Fig 3-B (above) Case 4 Tlic cecum and ascendmg colon a few minutes 
later shotting deep spastic contractions 

Fig A-A (below) Case 5 The colon twenty-five days after the onset of illness, 
reported negative Note the slight contractural deformity of the cecum and 
ascending colon with loops of the terminal ileum prominently displaced along the 
ascendmg colon 

Fig 4-B (below) Case 6 The same colon ten da>s after the institution of 
the treatment and about two months after the first roentgenogram was taLen 
Note the saw-tooth irregularity in the transverse colon and the shagg> feathery 
defect of the rectum and sigmoid 


treat- 

occa- 

■There 


specimen from the rectum also showed was a slight deformity of the cecum and 
nests of amebas ascendmg colon, small areas of fine saw- 

Second roentgen exatmnaUon, Nov 16, tooth irregularity along the transverse 
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colon and coarse, feathery or shaggy filling 
defects along the rectum and sigmoid 
which were absent m the first roentgeno- 
grams (Sept 10) This mdicated not 
only the development of fresh superficial 
ulcerative lesions m the transverse colon 
but the persistence of the granulomatous 
lesions of the rectum, m spite of the 
course of emetme treatment, ]ust com- 
pleted (Fig 4-5) 

Third roentgen examination, Feb 6, 
three months after the mstitution of eme- 
tme treatment — For the first time, there 
was a high degree of spastiaty m the cecum 
and ascendmg colon, m marked contrast 
to the behavior of the same area during 
the previous fluoroscopy There were, 
however, no demonstrable lesions either 
here or elsewhere m the colon, which had 
resumed its normal contour (Fig 1-A) 

Case 6 C B , male, aged 59 , admis- 
sion, Oct 13, 1933, for a rectal biopsy, 
which was negative for mahgnancy , prob- 
able duration of the present illness, 45 
days, probable mcubation period, 7—15 
days The diagnosis was made on the 
forty-fifth day of illness Symptoms 
Rectal pam and tenesmus, recurrent ab- 
dominal cramps and diarrhea, with blood, 
a boggy palpable mass, with tenderness on 
palpation, m the right lower quadrant 

First roentgen examination of the colon 
(Oct 13), 44 days after the onset of ill- 
ness — There was no demonstrable spasm 
of the colon There was an extensive 
filling defect mvohmig the cecum and as- 
cending colon, which appeared somewhat 
shortened and contracted There was 
palpable mduration or infiltration m the 
wall wuth an irregular narrowing of the 
lumen (Fig 5-4) There was retention 
of tlie banum m the lumen of the involved 
portion of the colon after the evacuation of 
the enema The shadow' w'as mterpreted 
as being due either to a chronic non-tuber- 
culous inflammatory or granulomatous 
ulceration or an inflltratmg grow'th such 
as leukemia or Hodgkin’s disease Carci- 
noma W'as thought unlikely because of the 
extent of m\ohement and the apparent 
good healtli of the patient Tuberculosis 


was not considered because of the absence 
of spasm Noted also was the patency 
of the ileocecal rmg, mdicatmg its mvolve- 
ment m the diffuse process The appear- 
ance of the terminal deum suggested 
mduration of the wall due to the extension 
of the lesion The stools had not been 
exanuned on this day and the patient was 
discharged 

The second admission was on Oct 18, 
with a diagnosis of amebic dysentery A 
course of emetme treatment was given for 
ten days, after which there was a marked 
climcal improvement and rapid disappear- 
ance of the mass m the right lower quad- 
rant 

Second roentgen examination, Dec 11, 
about two months after the beginnmg of 
emetme treatment —The colon was re- 
ported to be normal The roentgenograms 
(Fig 5-5) showed the cecum and ascendmg 
colon to have resumed their normal 
length and diameter and their smooth out- 
hne and flexibihty 

EARLY CHRONIC FORM 

Case 7 MM, female, aged 53 , admis- 
sion, Nov 21, 1933, probable duration of 
the present lUness, at the time of adnus- 
sion, 125 days, probable mcubation period, 
9-14 days The diagnosis was made on 
the one hundred and twenty-fifth day of 
illness Symptoms Weakness, vague 
abdominal distress, and diarrhea, with a 
slight elevation of temperature (present 
smee July, 1933), and periodic exacerba- 
tion of the symptoms 

First roentgen examination of the colon 
(Nov 24), about one hundred and twenty- 
eight days after the onset of illness — ^There 
was an irregular narrow'ing of the lumen, 
ivith mduration of the wall and obliteration 
of the haustral markmgs throughout the 
transverse colon and an identical deform- 
itv and shortemng of the cecum and 
ascending colon, with fine irregularity of 
outline along the involved wall There 
was also a rigidity of the terminal ileum 
Ih^e was no spasm in the colon (Fig 

Second roentgen examination, Dec S 
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14 days after the institution of Stovarsol 
and emetine treatment — ^The colon was 
not spastic, its wall was soft and flexible, 
its outlme smooth, and the haustration 
well defined There was a small area of 
mduration along the lateral aspect of the 
cecum which might represent a residual 
active lesion (Fig G-5) A climcal im- 
provement m the condition of the patient 
was equally remarkable during this period 

Third roentgen examination (March 
10), about three and a half months after 
the begmmng of treatment — The colon 
poorly tolerated the clysma and showed a 
marked degree of spasticity, especially in 
the cecum and ascendmg parts Small, 
spastic waves were also noted along the 
tra^s^’^erse colon There were no demon- 
strable filhng defects, but the beha\nor of 
the colon strongly suggested a re-activa- 
tion of the old amebic colitis (Fig l-B) 

SUMM \RY OF ROENTGEN FINDINGS 

The roentgen appearance of the colon 
during the earher stage of amebic dysen- 
tery was negative except for mild spasm 
The duration of the incubation period had 
no beanng upon the roentgen findings 
The patients (Cases 6 and 7) ivith the 
shortest incubation period (7-15 days and 
9-14 days) showed the most marked in- 
volvement of the colon An abnormal 
filhng of the appendix was noted m Case 
2, withm a we^ of the onset, probably 
due to a primary amebic ulceration in this 
organ 

The fine, saw-tooth filhng defects along 
the transverse colon in Case 5 might easily 
be due to early ulcerative lesions The 
nunute, shaggy irregularity of the outline 
along the rectum and sigmoid in the same 
case and the delicate feathery or thorny 
filhng defects along the cecum in Case 2, m 
her later exanunation, probably repre- 
sented a granulomatous, ulcerative lesion 
due to the mfestation of Endameba histo- 
lytica 

Durmg the sub-acute or early chrome 
stage of the disease, with active dysentery, 
the roentgen appearance of the colon was 
more defimte Fluoroscopically, the bar- 


ium clysma was tolerated without dis- 
comfort in every instance No appreaable 
spasticity of the bowel was noted, a strik- 
ing observation in xnew of the extent of 
the involvement The mvolved area, 
usually the cecum and ascending colon, 
lacked the usual flexibiht}^ of the wall, 
which was now somewhat resistant and ap- 
parently indurated, under the palpabng 
hands, as in Case G There was a shorten- 
ing and upward displacement of the cecum, 
with demonstrable local deformity or filling 
defects Local tenderness on palpabon 
was not constant in every case Spasbc 
contractions and deformities were con- 
spicuous by their absence 

By the extension of a like process into 
the transverse colon, the roentgen appear- 
ance of the colon m Case 7 became some- 
what confusmg mth that of a chrome 
nonspeafic ulcerative colitis The latter, 
however, frequently involves the descend- 
ing colon, uhich is seldom affected by 
amcbic infecbon 

As a rule, varying amounts of banum 
residue were noted m the cecum after the 
evacuation of the enema, durmg the stage 
of active dysenter}’’, indicating the absence 
of spasm in the mvolved portion Fre- 
quently obserx^ed, also, was wide patency 
of the ileocecal nng, alloumg constant flow 
of the clysma into the terminal ileum, 
which was apparently invaded by the m- 
fection 

A difference in the roentgen appearance 
of the colon before the institution, and after 
the completion, of a course of emetine 
treatment, was strikingly demonstrated 
in several of the cases The colon re- 
sumed its normal contour and position 
xvithin as short a period as two weeks, as 
in Cases 3 and 7 The fleMbihty of the 
wall returned, the outline became smooth, 
the haustral markmgs xvere more distinct, 
while the fillmg defects and the general 
deformity of the involved area were no 
longer present 

A well-localized lesion m the cecum 
which apparently had developed during 
a symptom-free period of sex^eral months 
(m which medication had been continued 
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and the stools were free of motile amebas 
on repeated exammations) was unex- 
pectedly demonstrated roentgenologically 
m Cases 2 and 4 

The type of amebic lesion m the colon, 


amples were found m Cases 6 and 7 In 
the former, a granuloma-like behavior of 
the lesion m the cecum and ascendmg 
colon was evident, while m the latter, 
though of a longer duration, a chrome 



Fig 5- 4 (aiotr) Case 6 Irregular narrowing and filling defect m the cecum 
and ascending colon on the forty-fourth day of illness Note the patent ileocecal 
opening and the filled terminal ileum 

Fig 6-B (o6a«) Case 6 The same colon, hvo months after the treatment 
Mas started Compare the appearance of the cecum and ascending colon ivith 
that in Figure A 

ng 0- 1 (below) C^ 7 A marked inrolvement of the cecum, asccndine 
colon and transrerse colon, on the one hundred and tt\ enty-eighth day of lUnecs 
Note the shortening and dei^itj of the ^cending colon with a widely patent 
ileocecal \-alyc and the dilat_ed and apparently indurated terminal ileum 

Fig fi-B Case < The same colon after fourteen dajs of treatment 

Note the remarkable improrement in the appearance of the colon 


revealed roentgenologically, mat differ 
in indmdual cases The outstanding ex- 


ulcerative feature was predominant A 
response to emetine therapy was equally 


prompt and effective m either type of 
lesion 

The absence of spasm m the involved 
portions of the colon and the apparent 
shortenmg or shnnkmg of the cecum and 
ascending colon dunng the active stage of 
the disease were the observations of im- 
portance which demand explanation The 
demonstration, for the first time, of marked 
imtabihty and spasticity m the same 
areas, now apparently healed, in Cases 
4, 5, and 7, after a comparatively symp- 
tom-free penod of four and a half months, 
three months, and three and a half months, 
respectively, was another obsen’^ation 
which was difficult to appreaate The ex- 
planation of these peculiar behaviors prob- 
ably lies in the realm of pathologic physiol- 
ogy and chemistry of the tissues, particu- 
larly the muscle, occasioned by the meta- 
bohc activity of Eudameba htstolykca 

REVIEW OF LITERATURE 

Few references are available on the 
roentgen obsen'ations of intestmal amebi- 
asis Vallanno (5) found fillmg defects 
along the wall of the colon in all cases of 
amebic infection with defimte sympto- 
matology, whether mild or severe These 
defects were present at the points of tender- 
ness m the abdomen He was able to 
determine the extent of involvement and 
found a valuable guide in the course of 
treatment Occasionally, he found the 
lesion to be more extensive than the chmcal 
symptoms mdicated As to the t}'pes of 
the defects, he mentioned “a mottlmg of 
the affected part,” “loss of the normal 
contour of the bowel,” and “m old cases, 
defects resembhng obstructions ” The 
most frequently involved portions accord- 
mg to this author were, first, the cecum 
and ascending colon, and, next, the sig- 
moid Vallanno, m his first published 
article on this disease (5), expressed his 
preference for a barium meal by mouth, m 
the exammation of the colon, over the 
direct mjection of a banum enema He 
appreciated the value of re-exammation of 
the colon while under treatment, to deter- 
mine the extent of improvement in the 


lesions, as compared with the chmcal im- 
provement 

Henderson (6) observed few or no mam- 
festations of spasm m the colon, m spite 
of the presence of numerous lesions, and 
he considered this finding to be of major 
importance m contrast to “the imtable 
cecum of tuberculosis and other ulcerabve 
lesions ” Henderson noted the bowel wall 
to be serrated ivith fine, saw-tooth or rose- 
thom projections, suggestmg the fringed 
gentian, and stated that "it is common to 
obsem'e upon the plate the actual tunnel 
which is joining the base of two or more 
ulcers ” 

Both Vallanno and Henderson were 
dealing with chrome cases of unknown 
duration, and both considered the roent- 
gen findmgs suggestive but not pathogno- 
momc Henderson, however, claimed 
that, m over 97 per cent of the patients 
exhibiting these roentgen findmgs, he was 
able to demonstrate Endavieba htsloJyhca 
in the stools, and that more than 60 per 
cent of these patients had shown no s}Tnp- 
toms pointing in the direction of amebiasis 

Gunn and Howard (4), discussmg the 
chmcal resemblance to carcinoma of amebic 
granuloma of the large bowel, observed 
that the x-ray fillmg defects were produced 
by amebic thickening of the bowel, but 
felt that this usually involved such an 
extensive area of the mtestme that the 
question of carcmoma did not anse 
“However, occasionally such masses are 
localized and may readily cause confusion 
in diagnosis” and “not infrequently, the 
thickened bowel may be palpable through 
the abdominal wall These conditions 
are usually encountered m cases of chrome 
amebiasis of long standing ” The authors 
cited three patients m whom operative 
removal of an obstructmg mass m the 
colon was done The removed mass, m 
each mstance, represented a large, hard, 
locahzed tumor of the colon, with central 
ulceration In the first case, because of 
the extent of mvolvement as revealed on 
the roentgenograms and the fact that 
Endameba histolytica was demonstrated m 
the stools, a chrome amebic granuloma was 
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suspected rather tlian malignancy, while 
in the two remaimng cases, a diagnosis of 
carcinoma of the cecum seemed justified 
because of the palpable mass m the nght 
lower quadrant, mtli all other clinical 


Such a confusion was recently experi- 
enced by a roentgenologist who made an 
\-ray diagnosis of caranoma of the colon 
in an emaciated patient, with an enlarged 
nodular liver The patient was a Spanish- 



Fig 7-A Case 5 The colon three months after the institution of the first 
course of treatment Note the marked spasm of the cecum and ascending colon 
Tig 7-5 Case 7 The colon three and a half months later Note the marked 
spasm of the cecum and ascending colon 


signs of malignancy to support it No 
roentgen findings in these two cases were 
recorded However, the filling defects in 
tlie colon produced by any one of these 
three masses might well have been inter- 
preted roentgenologically as carcinoma 
Hamson (7) reported such a patient, a 
native of Michigan, on whom was made a 
clinical diagnosis of carcinoma of the 
cecum, supported by the roentgen finding, 
interpreted as a cancer invohung the he- 
patic flexure The resection of tlie mass 
was impossible at operation due to the 
extent of involvement, but the thickened 
and indurated appendix \\ as remo\ ed 
Endaweba hstolyhca vas demonstrated m 
the appendix and was found m the stools, 
post-opcrati\ ely MHiethcr or not a car- 
cinomatous growth was the basis of the 
mass and tlie filling defect at the hepatic 
flexure, was not rciealed A co-existence 
of amebic djseiitcr} and carcinoma must 
still be borne in mind 


American War veteran who, besides, gave 
a lustorj" of a Chicago nsit m the Summer 
of 1933 He had had a previous roentgen 
diagnosis of probable amebic granuloma 
of the sigmoid, with obstruction, on the 
basis of the demonstration of Endameba 
lusiolyhea in the material obtained from 
tlie lesion The roentgenograms showed 
the tj-pical deformity of an advanced 
cancer of the sigmoid There was no 
clinical improvement under emetme ther- 
apy Autopsy (12) revealed an ulcerat- 
ing, annular carcinoma of the sigmoid, with 
massive metastasis to the liver, and also 
a small, solitary, early amebic ulcer about 
one centimeter m diameter, near tlie splenic 
flexure 

In case the involvement is found to be 
more diffuse, although the filling defects 
may be most marked in areas and the ob- 
structive symptoms may develop as a 
result of localized narrowing of the lumen, 
a diagnosis of carcinoma is not likely to 
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be considered, roentgenologicalJy This 
IS well illustrated by the first of the three 
cases reported by Gunn and Howard, al- 
ready cited, as well as cases reported or 
ated by Desjardins (8), Vallanno (5) and 
others (9, 10, 11) 

SUMMARY AND CONCLUSIONS 

1 The roentgen appearance of the 
colon m amebic dysentery may vary con- 
siderably dependmg upon the stage of in- 
fection, the extent and degree of involve- 
ment, and the tj^e of the lesion pro- 
duced 

2 On the whole, no appreciable 
changes are probably noted roentgenologi- 
cally in the early stage of mfection Later, 
fine, saw-tooth proiections may develop 
along the wall, which probably represent 
small superficial ulcers and which may soon 
become obhterated by inflammatory edema 
and exudation Fme feathery or thorny 
filhng defects on the mdurated wall prob- 
ably signify a later stage of the same lesion 


It, as a rule, simulate the typical appear- 
ance of a cancer of the colon 

6 The roentgen exammation of the 
colon IS a positive means of determining 
the location, extent, and degree of involve- 
ment in amebic dysentery and of observmg 
the progress of the disease under specific 
treatment, from time to tune A small 
area of fresh mvolvement or the re-acbva- 
tion of old lesions maj" thus be demon- 
strated, roentgenologically, dunng a penod 
of contmued chnical improvement and 
negative or mconstant routine laboratory 
exndence Thus, the roentgen examma- 
tion of the colon may prove supenor and 
more accurate than other means of demon- 
strating the presence of active lesions m 
the treated or proven cases of mtestmal 
amebiasis The value of the roentgen 
examination of the colon m this disease, 
therefore, lies more m its use as a gmde m 
tlie general management of the patient 
than as a means of positive diagnosis 


m which the submucosa and musculans are 
mvolved in an extensive inflammatory 
granulation process 

3 A somewhat charactenstic deformity 
of the cecum and ascending colon is ob- 
sen^ed, roentgenologically, dunng the sub- 
acute or early chrome stage of the disease 
when there may be an apparent shortenmg 
or contraction of the wall, ivith induration 
and filhng defects in varying degrees 
These changes are rapidly eradicated by 
the mstitution of emetine treatment 

4 An advanced amebic lesion, when 
diffuse and extensive, is not likely to be 
confused ivith cancer When localmed 
and obstructive, it may be mistaken for 
cancer, from which there is no roentgeno- 
logic means of differentiation 

5 The roentgen appearance of the 
colon in amebic dysentery may be pre- 
sumptive or suggestive of the disease but 
not positive or diagnostic, without coUabo- 
ratmg cluneal and laboratory evidences 
On the whole, however, it does not re- 
semble the usual picture of non-specific 
ulcerative or tuberculous colitis, nor does 
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VISCERO-CARDIAC REFLEXES^ 

By LESTER LEVYN, M D , and WERNER J ROSE, M D , Buffalo, N Y 


IjiN his book, “Facts on the Heart,” 
Cabot writes “The first and in some 
ways the most important point of all 
to remember is to know that most “heart 
disease” is imagmar}’^ Those who think 
or fear that they have heart disease usually 
turn out, on careful examination, to be 
free from it 'Whether or not this pseudo- 
heart disease, this groundless fear of heart 
disease is as common as I believe it to be, 
it IS certainly common enough to make the 
thought of It an essential part of our men- 
tal funuture whenever we begin the 
examination of a supposedly cardio-vascu- 
lar case For the needless suffenngs and 
sacnfices of such patients are very great 
To my knowledge boys have given up their 
chosen hfe work, girls then prospect of 
mamage, business men their favorite 
projects, because of a false diagnosis of 
heart disease The fears, disappoint- 
ments, and ailments resultmg from such a 
diagnosis may be enough to render a 
person’s hfe miserable And all this one 
can sweep away by a clear and positive 
reassurance based on a thorough examma- 
tion I know few greater services that a 
physiaan can perform, few that give him 
livelier satisfaction ” Cabot’s words 
might be appropnately paraphrased to 
read There are “few greater services that 
a roentgenologist can perform, that will 
give him livelier satisfaction,” for often a 
defimte diagnosis is possible only by means 
of a roentgen examination which may dis- 
close unsuspected lesions remote from the 
source of the symptomatology 

The mcrease in the incidence of heart 
disease is causing much distress among the 
laity and many apprehensive mdividuals 
are consultmg their physicians with com- 
plamts which are purely functional cardiac 
disturbances due to lesions and derange- 
ments of the abdommal viscera as well as 


from other sources In this era of "heart- 
consciousness” we are prone to overlook 
the fact that cardiac symptoms are not 
necessarily the result of cardiac disease 
per se 

Sir Henry Head early directed attention 
to the fact that pain in the left chest, 
particular!)’- in the region of the heart apex, 
IS often of cutaneous ongin, due to a 
hyperesthetic segment of the cord caused 
by visceral stimulation of this segment 
Weiss and Davis, m 1928, studymg vis- 
ceral pam, concluded that afferent cu- 
taneous impulses bear a close relationship 
to the mechanism of \nsceral pain They 
were able to abohsh visceral pain com- 
pletely by novocam anesthesia of the 
related slan segments and found that 
patients suffenng from distinctly locahzed 
severe ^^sceral pam were given prompt 
rebel by infiltration of the corresponding 
skin area with novocain 

Expenments on animals have shown 
that when certam nerve pathways are 
severed it is impossible to induce prema- 
ture contractions of the heart 

Schrager and I^^ have demonstrated 
reflex inhibition of the diaphragm, as a 
result of distention of the gall ducts, and 
have studied the pathway (right splanch- 
nic and vagus) 

Straus and Hamburger have shown that 
msceral disease may produce cardiac ir- 
regularities reflexly and have demon- 
strated that repair of the diseased viscus 
abolishes the rrregulanties Babcock, like- 
wise, has observed the effect of visceral 
disease on the production of cardiac irregu- 
larities and has discussed these observa- 
tions at length Rothburger produced 
extra systoles by stimulation of the vagus 
and sympathetic, after poisomng the heart 
muscle with banum chloride, and Levy has 
done hke-wise with chloroform Recently 
Crittenden and Ivy have demonstrated 
experimentally that nausea, retchmg, and 


I Read before the Amencan Congress of Radiology, 
at Chicago Sept 25-30 1933 


622 



LE\^YN AND ROSE VISCERO-CARDIAC REFLEXES 


623 


vonutmg may cause m normal unanes- 
thetized dogs cardiac irregularities such as 
heart blocks, cardiac arrests, ventricular 
and auricular ectopic beats Pre-existmg 
icterus mcreases the madence of the 
nregulanties, because icterus sensitizes the 
cardiac vagal mechamsm 
The results of experiments designed to 
increase the irritability of the cardiac 
mechamsm concerned m the production of 
arhythrmas by visceral excitation have 
corroborated ^mcal observations 
Some of the causes of referred symptoms 
to the precordium are Bihary tract dis- 
ease, peptic ulcer, cardiospasm, media- 
stmal tumors, cervical nb, hyperthyroid- 
ism, herpes zoster, aerophagia, causmg 
distention of the stomach and the colon, 
especially the splemc flexure 
Pardee recently called attention to osteo- 
arthntis of the dorsal vertebrae, with 
resultant irritation of the dorsal nerve 
roots, as a hause of precordial pain 
Barnes, m a late issue of the “Proceed- 
mgs of the Staff Meetings of the hlayo 
Clime,” reported a case in which a diag- 
nosis of heart disease had been made by the 
home physician and the patient advised to 
stop work At the Chnic a tentative 
diagnosis of angina pectons was made 
Part of the history was against such a 
diagnosis and a fluoroscopic examination 
of the stomach, requested by Dr H L 
Smith, revealed a diaphragmatic hernia 
The fact that the anginal pain occurred 
while at rest and was not induced bj’’ effort 
prompted x-ray examination of the stomach 
and a correct diagnosis resulted 
It IS a common clmical experience to 
encounter patients ivith biharj'’ tract dis- 
ease, particularly cholelithiasis, subject, 
especially during attacks, to cardiac irregu- 
larities, the most frequent tjqie being 
premature ventricular contractions The 
following cases are bnefly illustrative 
Case 1 M G , a physician, 40 years 
old, suffered frequent attacks of upper 
nght quadrant pain and dunng tlie attacks 
was conscious of premature contractions 
vhicli he uas veil qualified to interpret 
The frequcncj" of the contractions was 


greatly intensified when jaundice occurred 
Roentgen exammation revealed the pres- 
ence of gallstones After cholecystec- 
tomy m 1917 the irregularities were en- 
tirely abohshed and have remained m 
abeyance smee 

Case 2 E G , a hospital orderly, 36 
years of age, for two years had complamed 
of frequent attacks of cardiac palpitation 
and a dull pam over the precordium 
The attacks were of short duration and 
usually occurred during the mght The 
patient attributed his sjonptoms to the 
physical exertion occasioned by the nature 
of his duties and did not seek medical 
attention until he became jaundiced The 
jaundice was first noted on ansmg on 
March 25, 1933 Other than this, there 
were no symptoms referable to the hepato- 
biliary or gastro-mtestmal tracts Roent- 
genograms of the heart and electro- 
cardiographs, together with physical ex- 
amination, disclosed no heart disease A 
fl,at film of the gaU bladder showed no 
visible stones Cholecystography, how- 
ever, revealed the presence of a persistent 
negative shadow which was diagnosed as a 
gallstone At operation on April 4, 1933, 
a smgle small stone was found m the gall 
bladder and another m the common duct 
Smee cholecystectomy was performed there 
has been no recurrence of the palpitation 
or pain 

These two cases are clinical illustrations 
of the findings of Owen, I^’y, et al , namely, 
that bihary tract disease, especially when 
it produces jaundice, sensitizes the cardiac 
mechamsm and is prone to induce these 
irregularities reflexly through a pathway 
w'hich, their expenments indicate, involves 
the right splanchmc and vagus 

ttTien a careful study fails to reveal 
cardiac disease it is then necessary to 
seek the causes prenousl}'^ mentioned, 
some of which can be revealed only 
by roentgen examination (It must be 
emphasized here that in cardiospasm and 
esophageal lesions the roentgen examma- 
tion must be made w'hile the patient is 

aving sjmptoms, otherwise disorders of 
this tjqie may escape deteebon ) 
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Of the organic lesions responsible for the 
production of referred pam to the pre- 
cordium, as ■mth the irregulanties, gall- 
bladder disease is the most common It 
IS a concomitant of coronary arterio- 
sclerosis with angma pectoris in approvi- 
mately 60 per cent of cases, and at times 
differentiation is most difficult Biliary 
tract disease may direct its symptoma- 
tology to the precordium, produang pam 
quite typically angmal m character, even 
so far as to radiate mto the left shoulder 
and arm On the other hand, angina 
pectons may cause symptoms simulating 
gall-bladder disease Likewise, cardiac in- 
farction and acute gall-bladder disease 
may occur simultaneously, as has been 
demonstrated by postmortem exammation 

Because of the gas distention common to 
gall-tract disease, the vital capaaty of the 
lungs may be lowered to such an extent as 
to give nse to dyspnea, which may errone- 
ously pomt to cardiac trouble The gas 
distress occumng shortly after meals may 
simulate so-called “acute indigestion,” the 
misnomer under which coronary disease 
hid for many years 

It must also be remembered that angma 
pectons may also be mduced by overeating 
and the symptoms may be interpreted 
erroneously as bemg of gastnc ongm 
Usually — and this is an important sign — 
the onset with effort is lackmg m pure gall- 
bladder disease, but let us not forget that 
this does not hold true m all cases 

ABDOMINAL DISTENTION AS A CAUSE OF 
CARDIAC SYMPTOMS 

Aerophagia, resulting in distention of the 
stomach and mtestmes ivith gas, may cause 
distress of suffiaent seventy to mamfest 
itself solely in cardiac symptomatology 
Recent experimental work on the reflex 
visceral mechamsm substantiates the chm- 
cal observations of authors who have for 
many years ascnbed paroxysmal auncular 
tachycardia to abdominal distention 
Dyspnea, irregulanties, palpitation, and 
precordial pain due to undue accumulation 
of gas, either of functional or orgamc 


ongm, may produce anxiety in patients 
sufficient to mduce a fear of impending 
death Rieder, basmg his findings upon 
thorough roentgen mvestigation, beheves 
that cardiospasm and spasm of the pars 
media of the stomach, together widi 
pylonc msuffiaency, are the factors that 
cause gastnc and intestinal air distention, 
which produce, m turn, elevation of the 
diaphragm by the greatly mcreased pres- 
sure 

ILLUSTRATIVE CASES 

Case 3 Mrs M H , age 27, of thin, 
neurotic type, suffered from attacks of 
abdominal distention for many years, 
especially m the left upper quadrant 
(splemc flexure) Roentgenologic study 
was negative except for the presence of a 
large amount of gas m the entire colon 
Comadent with these attacks there oc- 
curred classical paroxysmal tachycardia 
which responded quickly to ocular pres- 
sure The patient finally learned to avert 
many such attacks by prompt evacuation 
of the colon by means of an enema, as soon 
as she felt any discomfort By this pro- 
cedure the madence of paroxysms was 
reduced from an average of twelve yearly 
to two durmg the past two years 

Case 4 Mrs S P R , age 56, of ner- 
vous type, gave a history of attacks of 
precordial pam on effort, so much so that 
she was compelled to stop several times 
while walkmg on the street Belchmg was 
profuse and afforded rehef Tachycardia 
and elevation of blood pressure accom- 
panied the upsets Physical exammation, 
electrocardiographic and roentgenologic 
studies ruled out the presence of heart 
disease and tuberculosis There was no 
evidence of hyperthyroidism There was 
a large subdiaphragmatic accumulation of 
air caused by a distended stomach and 
splemc flexure, which was kinked Rehef 
was obtamed by gastnc lavage and flushmg 
the colon 

Paroxysmal tachycardia occurs chiefly 
in a group of mdinduals who are of a highly 
neurotic temperament It is probably 
true that these individuals have a cardiac 
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mechanism which has a low threshold to 
stimulahon, smce all persons do not suffer 
from tachycardia merely as a result of 
gaseous distention The fact that this 
tachycardia is usually qmckly tenmnated 
by vagal pressure m the neck or pressure on 
the eyeballs (ocular reflex of Aschner) 
pomts to its reflex ongm and its connection 
witb the pathways of the central nervous 
system The pathways here m operation 
are probably the same as described by Ivy 
m his experiments, namely, right splanch- 
mc and vagus 

It is not uncommon m abdo min al dis- 
tention to And smo-auncular bradycardia 
Here the mechamsm is most hkely reflex 
through the cramo-sacral system In ordi- 
nary smo-auncular tachycardia it is possi- 
ble that the acceleration (sympathetic) 
mechamsm is at fault, and hkely this is 
entirely reflex m ongm Whether these 
two systems act mdependently or m alge- 
braic summation probably depends on the 
threshold for stimulation of these systems 
m any one mdividual 

The action of these great systems is 
diametncally opposed, and it must be 
remembered that every viscus denves its 
supply from both 

Illustrative of smo-auncular tachycardia 
caused by gas distention is the following 
case 

Case 5 hlrs O , age 37, suffered fre- 
quent attacks of paroxysmal palpitation 
for which no cause could be ascertained 
after thorough chmcal and roentgenologic 
study At the time of roentgen examina- 
tion she was free of symptoms The 
patient stated that dunng the attacks she 
was -greatly disturbed by gas and that 
belching afforded relief To determme if 
its presence would precipitate an attack, 
am was introduced into tlie stomach under 
f^^Qj-Qscopic control through a duodenal 
tube, until moderate distention occurred 
The pulse rate pnor to the introduction of 
tlic am vas hS per minute shortly after 
the am nas injected the patient complained 
of feeling faint and the pulse rate rose to 
1211 per minute She commented that the 
sCmptoms experienced uere similar to 


those which prompted her to seek medical 
rehef 

Therefore, in the course of roentgen 
exanunation of patients with cardiac symp- 
toms the discovery of a large gas-bubble m 
the stomach or distention of the intestmes 
causmg left diaphragm elevation should 
not be Ignored Such a findin g and its 
chmcal significance should be stressed m 
the report of the roentgenologist This 
may be the only means of excludmg a false 
diagnosis of heart disease m this type of 
case 


SUMMARY 

The history, physical exanunation, 
roentgenologic and cardiographic studies of 
patients vnth cardiac symptoms in many 
instances fail to reveal the existence of 
heart disease 

Cognizant of the numerous orgamc 
lesions and functional derangements of 
various organs that might produce heart 
symptoms reflexly, the roentgenologist 
may often detemune the cause and es- 
tabhsh a correct diagnosis by exanunation 
of the gastro-mtestmal tract, lungs, medi- 
astmum, and skeletal system 
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RADIATION THERAPY 

We have often wondered why so few phy- 
sicians acquaint themselves with the mdica- 
tions for and uses of radiation therapy It is 
apparent that a great number beheve its use to 
be limited to a few diseases, and, at that, only 
as a palhative measure Then agam, there 
are some who have seen evidence of its effec- 
bveness m the treatment of cancer, yet are 
reluctant to accept it or even to concede it its 
just place m the treatment of this disease 
Surely this lack of knowledge is not due to 
sparsity of radiologic literature in this country, 
because we have at present two splendid radio- 
logic journals issued monthly, publishmg m- 
terestmg scientific articles on irradiation ther- 
apy contnbuted by radiologists of mtema- 
tional repute The radiologic profession of 
this country is kept constantly informed of 
the latest progress m irradiation therapy as 
practised m this and other countries There 
IS also a not mconsiderable library of text- 
books and atlases on radiology, which is con- 
stantly growing Unfortunately, the splendid 
accomplishments in the cure of cancer with 
radiation therapy, resulting from long and 
contmuous scientific research in the fields of 
physics and biology, are known to but few 
physicians Of course, in a general way it is 
known that \-ray and radium are being used 
in the treatment of cancer, but few are familiar 
with the splendid results which are being ob- 
tained with these agents when used by ex- 
perienced radiologists 

This branch of radiology has progressed 
rapidlj^ m recent years, due in g^at part to 
the co-operation of engineers and physicists 
who have made it possible for American manu- 
facturers to build x-rav apparatus of great 
magnitude and precision Radiologists arc 
now able to give most of tlieir time and energy- 
to a comprcliciisn c study of the practical ap- 
plication of the \ erv short wave lengths made 
possible b^ the new and powerful transformers 
It IS possible that internists and surgeons have 
not kept abreast of tlie accomplishments in 
radiation tlicrapt , or noted tlie recorded 
cures Radiologists, on the other hand, arc 
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hesitant to report their results until they can 
speak with surety of 5-year cures It is not 
uncommon, when addressmg a general medi- 
cal meetmg, or even a class of students, on 
the subject of radiation therapy, to observe 
a smile of doubt, as much as to say, “Do 
you really beheve this to be true? Well, I 
don’t You mean well, but you are an en- 
thusiast ’’ One of the mam reasons for this 
apparent skepticism is that but comparatively 
few hai-e informed themselves m regard to the 
application of x-ray and radium as thera- 
peutic measures In the case of students, to 
be sure, tune and study may widen them hori- 
zon While it IS true that there is an abun- 
dance of radiologic hterature on this subject. 
It is, unfortunately, read by a hmited group of 
specialists On the other hand, surgical ht- 
erature on the treatment and cure of cancer 
finds its way to thousands of physicians prac- 
tismg all forms of medicme, through journals 
hainng wide circulation 

An example of the manner of dissemmatmg 
such knowledge is found m the February, 
1934, issue of “Surgery-, Gynecology and 
Obstetrics ’’ A symposium on the curability 
of cancer is presented m this issue and spon- 
sored by a number of promment surgeons 
The interesting statistics thus presented on 
the 5-year clinical cure of cancer have reached 
the large number of physicians who are readers 
of this magnificent medical journal It is in- 
evitable that they will become more and more 
impressed with the value of the surgical treat- 
ment of cancer and less and less with that of 
irradiation therapy 

We have but words of praise for the editorial 
policy of “Surgery-, Gymecology- and Obstet- 
rics and tlie surgical contributors to this in- 
teresting symposium on the curability of can- 
cer, which no doubt will enhance the value 
o surgery in the treatment of cancer It 
IS that ce^m radiologic statistics are 
interspersed with the surgical ones, however 
there are no radiologic statistics on the curability 
of imncer by radiation therapy alone aTpmc 
tised m the United States or Canadr 
point IS tliat. If the symposium is to covtj 
dcquatcly the field of curabilityofcancer,radia- 
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ANNOUNCEMENTS 

TWENTIETH ANNUAL MEETING 

The Twentieth Annual Meeting of the 
Radiological Society of North America will 
be held in Memphis, Tenn , Dec 3-7, 1934, 
inclusive The following Committees have 
been appointed, and they, with the co-opera- 
tion of the members, are prepared to see the 
meeting through to a successful chmax 
This is none too early to lay plans to attend 

General Arrangements Committee 
W S Lawrence, M D , Chairman 
Other members of this committee are the 
Chairmen of the various special committees 

Transportation and Commercial Exhibits 

(а) Charles H Heacock, M D , Chairman 
I S Trostler, M D (Chicago) 

ALL Bell, M D (Brooklyn) 

(б) Local Transportation Committee 

S W Coley, M D , Chairman 
J Cash Kmg, M D 
James L Dubrow, M D 

Entertamments 
(a) Sports 

W R Bethea, M D , Chairman 
W B Anderson, M D 
W A Runkle, M D 
{b) Luncheon and Banquet 

R Paine, M D , Chairman 
W R Bethea, M D 
W S Anderson, M D 

(c) Ladies (Doctors’ wives) 

Conley H Sanford, M D , Chairman 
Mrs W S Lawrence 
Mrs H N PuUiam 

Registration and Housing Committees 

(а) Hotel 

T Cash King, M D , Chairman 
Charles M Hamilton, hi D (Nash- 
ville) 

John hi Frcrc, hi D (Chattanooga) 

(б) Registration Committee 

John H Herring, hi D , Chairman 
Franklin B Bogart, hi D (Chat- 
tanooga) 

I \ Beale, hi D (Grcenetnlle) 

(c) Scientific Sessions 

Horace D Graj , hi D , Chairman 


Frank W Smythe, M D 
John H Herrmg, M D 

Pubhcity and Education 

M J Hubeny, M D , Chairman (Chicago) 
D A Rhmehart, M D (Little Rock) 

J Howard King, M D (Nashtnlle) 

Scientific Exhibit 

W W Robinson, M D , Chairman 
E R Rapp, M D 
W T Black, M D 

Clinic Committee 

E G Campbell, M D , Chairman 
S S Marchbanks, M D (Chattanooga) 
Max Hennmg, M D 


PROGRAM OF THE NINETEENTH 
ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 

Time — Monday and Tuesday, June 11 and 
12, 1934 


Place — Empire Room, Hotel Cleveland, 
Cleveland, Oiuo 


9 00 A M Executive Session 
10 00 Scientific Session 

Address of the President, Rollin H 
Stevens, M D , Detroit 
Symposium on Radium Dosage and 
Techmc 

I Physical and Biologic Factors 
Chairman, George E Pfahler, M D , 
Philadelphia 

10 20 Physical Determination of Radium 
Dosage, Otto Glasser, Ph D , Cleve- 
land 


10 30 

10 40 

10 50 

11 00 

11 10 


Physical Factors m Teleradium Dos- 
age, Wilhelm Stenstrom, Ph D , 
Minneapolis 

Physical Factors m Intracaxnty 
Radium Dosage, James L lYeather- 
wax, Ph D , Philadelphia 


Quimby, PhD, 


^ “ AU XI 

Dosage, Edith H 
New York City 

Drosophila Eggs for Radium Dosime- 
t^. George Packard, PhD, New 
i ork City (by imntation) 

Clmiral Considerations Influenang 
Radium Dosage, hlaunce Lenz, 
^ ■’-d.MD.Nc 
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tion as well as surger}' should be included in the 
statements If tlic symposium covers only the 
narrower field of surgery m tlie cure of cancer, 
then It IS in order for radiologists to report on 
their results m a symposium of their omi Yet 
there should be no rivalry between the two 
methods — tliat w'ould be contrary to the very 
spint of the medical profession Let cures 
be effected by whaterer metliods arc adequate 
surgeons and radiologists arc co-w'orkers, not 
competitors It should be remembered, how’- 
c\ er, that tlic cancer problem is as much a radio- 
logic one as it is surgical, and radiologists can 
also report a substantial number of cancer cures 
by radiation tlicrapj To return to the 53 mpo- 
sium, certain statistics are reported b}' g 3 mecolo 
gists, 3 ’ct these, as might be expected, do not 
represent what is being accomplished m the 
hands of radiologists, and m a certain instance 
the reported statistics arc of no value and place 
radiolog) in an unfavorable and unjust light 
The author, in reviewing certain statistics 
from 1917 to 1920 in which radiation tlierapj 
was used in conjunction with surgery cither 
prc'opcratn ely or post-opcrali\ el)", or botli, 
in cases of radical operation for breast car- 
cinoma, concludes Uiat no material difference 
in tlic percentage of 5-)'car cures could be de- 
termined between the irradiated cases and 
those without irradiation therapy Yet the 
same author in anotlier part of his paper 
admits that tlic form of irradiation used docs 
not compare with tlic present-da} effectiveness 
of radiation therap) He saj’s "The dosage 
of \-rav gi%cn in those j'cars, howerer, was 
much more superficial and undoubted!)" less 
effcctu’c tlion tliat used to da) " YTiy make 
comparison between radiation therapy and 
surger)' in such an instance^ Wh) say tliat 
It was of no benefit, when it is admitted that 
tlie t)"pe used was incffcctne’ This can do 
irradiation only harm We are conrmced 
tliat tlie author had no such tliought in mind 
when presenting his report, ncrcrtheless those 
reading his statistics may accept his conclu- 
sions 

Radiologists are connneed that cancer is 
curable under certain conditions when all mod- 
em methods are employed by competent and 
cxpenenccd physicians, each in his own field 

WTiat a great difference it would make if 
the general surgeon knew as much about the 


prinaples of radiolog)" as the general radiolo- 
gist knoivs about the fundamental truths of 
surgery It w'ould do away with that feeling 
of skcpbcism which too often surgeons haw 
tow'ard irradiation therapy fhey would leam 
that in many instances instead of losing 
cases, they would be the beneficianes, as the 
medical profession and the pubhc would learn 
tliat cancer can be more surely and more often 
cured b) tlic combined methods of treatment 
We, as radiologists, know of the splendid 
results now being obtained in the treatment 
of cancer and otlier d.seases by radiation 
therapy, but our knowdedge of this fact is not 
sufficient — we must earn)" it to our medical 
confreres with accurate and indisputable proofs 
in tlic form of reliable statistical studies No 
definite constructu'e effort has ever been made 
that we know of to gatlier accurate statistics 
on 5-) ear cures of cancer with radiation 
therapy This should be done, the statistics 
to be gathered not only from a few of the out- 
standmg radiologic clinics, but from all radiolo 
gists in therapeutic practice A r&umd of 
progress during the last few years, when it 
has accomplished so much, should also be ob- 
tained, all of which will not only serv'e as an 
educational survey for ph)'sicians seeking 
knowledge on this subject, but will be of m- 
calculablc value to the radiologists themselves 
w ho seek to improv e their methods of treatmg 
disease with radiant energ)" 

Some may say that the time is not propi- 
tious for such a surv"e)" — that we should wait 
until we arc all in agreement as to the best 
manner of attackmg cancer with radiation 
therapy We cannot share m such an opmion, 
for well-informed radiologists all over this 
countr)" are using more or less standardized 
forms of therapy In substantial proof of 
this, it is necessar) only to refer to our radio- 
logic literature There is no better time than 
the present to initiate such a movement It 
can do no harm and may do a great good We 
owe it to cancer sufferers and to ourselves 
The Editor of Radiology is wilhng to im- 
tiate such a survey if the radiologists are 
interested If they behev-e it to be a con- 
structiv"e idea, let tliem make known their 
reactions, whereupon we shall seek the co- 
operation of all radiological soaebes and set 
m motion the proper machineiy 
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Therapy, Ira I Kaplan, M D , 
New York City 

2 40 The Use and Abuse of Interstitial 
Radium Therapy, Albert Sodand, 
M D , Los Angeles 

2 50 Hazards in the Use of Radium, J M 

Sittenfield, M D , New York City 

3 00 Design of a Flexible Radium Bomb 

with Adequate Protection, Deliver- 
mg a Homogeneous Field of Irradia- 
tion at Vanous Distances, Wilham 
S Newcomet, M D , and B A 
Hughes, M D , Philadelphia (by 
mvitation) 

3 10 A Small Platinum Needle Designed 
for the Use of Vanous Strengths of 
Radium Element Interstitially, Nor- 
man Treves, M D , New York City 

3 20 Correction of Dietary Errors in Con- 
nection with Radium Treatment, 
D T Qmgley, M D , Omaha 

3 30 Adenocarcmoma of the Oral Cavity, 
Wilham L Watson, M D , New York 
City (by mvitation) 

3 40 Intrapentoneal Insertion of Radon 
and Gastro-enterostomy m Car- 
cinoma of the Pylonc End of the 
Stomach, Isaac L^nn, M D , New 
York City 

3 50 Abdominal Implantation of Radon 
Seeds Combined with Removal of 
Iliac Glands m the Treatment of 
Cancer of the Cer\nx (28 cases), 
Fred J Taussig, M D , St Louis 
General Discussion Limited to 3 
mmutes each 


TENNESSEE RADIOLOGICAL SOCIETY 

At the time of the recent meeting of the 
Tennessee State hledical Association, m 
Chattanooga, the radiologists of Tennessee 
met and organized the Tennessee Radiological 
Society, \vith the following officers 

Charles hi Hamilton, hi D , of Naslmlle, 
President, Charles H Hcacock, hi D , of 
hlemphis. Vice- president, Franklin B Bogart, 
M D , of Chattanooga, Secretary-Treasurer 
The Society expects to meet annuallj at the 
time and place of the Tennessee State hlcdical 
Association meeting 


AMERICAN BOARD OF RADIOLOGY 

EXAMINATIONS 

The examinations of the American Board 
of Radiology will take place in Cleveland, 
June 10, 11, and 12, m Pittsburgh, Sept 22, 
23, and 24, and m hlemphis, Dec 1, 2, and 3, 
all of this j'ear Appheants should make 
mquiry from the Secretary-Treasurer, B R 
Kirldin, M D , hlayo Clmic, Rochester, hlinne- 
sota 


REPRINTS AVAILABLE 

Dr I S Trostler wishes to announce that 
a few reprints of papers covered by Footnotes 
1, 2, and 3 of his paper in this issue are obtain- 
able by those interested It is necessary 
only to send a large stamped self-addressed 
envelope to him, with the request 
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Roentgen Atlas of Pulmonary Diseases 
(ROntgenatl^s der Lungenerkrankun- 
gen) An Introduction for Physicians by 
Dr. W Brednow, Teacher of Internal 
Medicine and Roentgenology, University of 
Gottingen, and Dr E Hofmann, Roent- 
genologist for the City Hospital, Wuppertal- 
Barmen Second edition, 207 pages, and 
105 full-page roentgenograms Pubhshed 
by Urban & Schwarzenberg, Berlm, 1933 
Pnee not stated 

The difficulties madent to the production of 
a satisfactory- atlas of roentgen diagnosis, 
particularly m the field of pulmonary^ diseases, 
are well demonstrated in this volume In spite 
of Its lOS beautifully- reproduced and ncll 
selected illustrations, there are numerous sms 
of omission In so small a book the authors 
would ha\e been better ad\-ised to ha\e re- 
stricted themsch cs to the diseases of tlie lungs 
alone rather than to attempt to co\ cr pleural 
and mediastinal conditions as well 

It IS stated in the introduction that tlus atlas 
is intended especially for the practising 
physician, and, as such, it is quite acceptable 
The excellent character of tlic illustrations and 
the bncf but clear description of the cases arc 
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11 25 Microscopic Structure of Oral Cancer 
and its Relation to Radiosensibvity, 
Arthur P Stout, M D , New York- 
City (by invitation) 

11 40 Microscopic Structure of Carcinoma 
of tlie Uterus and its Relabon to 
Radiosensitmty, Charles C Noms, 
M D , Philadelphia 
Discussion opened b}- 
Francis Carter Wood, M D , New 
York City 

J E Gendreau, M D , Montreal, 
Canada 

George E Pfaliler, M D , Philadel- 
phia 

Monday, June II, 1934 
Aflcnwoii Scsstoit 
00 p M Exccutn e Session 
30 Scientific Session 
II Benign Lesions 
Chairman, Rollin H Stc\ ens, M D , 
Detroit 

2 30 Benign Lesions of the Skin, Laurence 
R Taussig, M D , and Howard 
Morrow, M D , vSan Francisco 
Disatssion William S Ncwcomct, 
M D , Philadelphia 

2 45 Benign Lesions of the Utenis, James 

A Corscaden, M D , New York 
City 

3 00 Benign Utenne Hemorrhage, Hcnr> 

Schmitr, M D , Chicago 
Discussion Charles C Adorns, M D , 
Philadelphia 

Carl R Crutchfield, M D , Nasheillc 
3 1 ■) Benign Lesions of the E> c, Ear, Nose, 
and Throat, ^llen G Robinson, 
M D , New' York Citj 

3 30 Chronic Infection of Uie Parotid Gland, 
G M Dorrance, M D , Philadelphia 
Discussion Zoe A Johnston, M D , 
Pittsburgh 

Annual Dinner 

7 00 p M , Monday, June 11, 1934 
Rose Room, Hotel Cleveland 
Presiding Officer, President Rohm H Ste\cns, 
MD 

Janeway Lecture 

Recent Advances m Eeperunental Cancer 
Research 


Francis Carter Wood, M D , New York City 

Tuesday, June 12, 1934 
Mornvig Session 
9 00 A M Executive Session 
9 30 Sacntific Session 

III Malignant Neoplasms 
Chairman, George W Gner, MD, 
Pittsburgh 

9 30 Carcinoma of the Skin, Harold N 
Cole, M D , and J R Dnver, M D , 
Clex eland (by in\ntation) 

9-15 Carcinoma of the Cheek, Ha)"es E 
Martin, AI D , New York City, and 
Otto H Pflueger, M D , San Fran- 
cisco (bj mntation) 

10 00 Carcinoma of the Tongue, Frank E 
Simpson, M D , Chicago 

10 15 Carcinoma of Tonsil, Larynx, and 
Phaiw nx. Max Cutler, M D , Chi- 
cago 

10 30 Carcinoma of the Cemcal Glands, 
Douglas Quick, M B (Tor ), New 
York Cit\ 

10 4 5 Carcinoma of the Breast, Grantle}' W 

Tavlor, M D , Boston (by mnta- 
tion) 

11 00 Carcinoma of the Fundus Uten, H H 

Bow mg, M D , Mayo Clinic, Roclies- 
tcr, Minn 

11 15 Radium Treatment of Carcinoma of 
Cen IX Uten (Monng Picture Dem- 
onstration), LawTcnce A Pomeroy, 
M D , Cle\ eland 

11 25 Carcinoma of the Bladder, Benjarmn 
S Bamnger, jM D , New York City 

1 1 40 Carcinoma of the Rectum, William M 
Shedden, M D , Boston (by innta- 
tion) 

Discussion opened by George W 
Gner, M D , Pittsburgh 
General Discussion Limited to 3 
minutes each 

Tuesday Afternoon, June 12, 1934 

2 00 P M Executn e Session 
Election of Officers 
2 30 P M Saentific Session 
IV ALscellaneous Problems 

Chairman, J E Gendreau, MD, Montreal, 
Canada 

2 30 Complications and Injunes in Radium 
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The fact that this work is in Itahan need not 
bar the Enghsh-speakmg radiologist from 
reading it, for, as a matter of fact, anyone can 
get the ^st of the subject matter, and the help 
of a little dictionary will enable one to follow 


the text hterally The authors and publishers 
deserve great commendation for bnngmg out 
what your reviewer considers the best text-book 
on radiotherap}’- published up to date in any 
language 
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to be highly commended The authors state 
frankly that they have not attempted to illus- 
trate any but tlie most common t 3 ’pcs of pul- 
monarj' disease Nevertlieless, the complete 
omission of atelectasis, foreign bodies, iodized 
oil examinations, and the minimal considera- 
tion of other non-tubcrculous inflammatory 
diseases leaves mucli to be desired The 
pleural conditions arc likewise treated in- 
adequately, and the infrequent use of the lateral 
view IS to bo cnticizcd 

The section on tuberculosis represents almost 
half of tlie volume, and on tJic whole, this 
disease is well presented The authors’ views 
on the development of parcncliymal lesions 
and their classification in exudative, produc- 
tive, and cirrhotic tjqies arc cssentiallj' sound 
The plates illustrating the \anous manifesta- 
tions of pulmonarj tuberculosis, and the 
effects of diffcrciit methods of treatment are 
excellent 

The details of technic and the descnption of 
the normal clicst arc bncflj' treated in the 
introduction American roentgenologists will 
probably agree heartily \nth the warning that 
fluoroscopic examination wall frequently fail to 
reveal minimal and moderatclj’ ad% anced lesions 
m the lungs There may, liowc%er, be some 
disagreement with the authors’ estimation of 
tlie value of paper film 

On the whole, this atlas is \aluable as an 
introduction to the study of the roentgen diag- 
nosis of chest diseases, particular!}" tubercu- 
losis, for students and plqsicians who arc in- 
experienced in roentgen diagnosis For the 
mature roentgenologist it has rclatix ely little to 
olTcr 


A lr\T-iiooK ON RorNTorN and Radium 
T nrRAP\ Edited b} Fplice Pp Russia, Ordi- 
nar}" Professor of hlcdical Radiolog} of the 
Royal Uni\ orsity of hlilan, and Enzo Pugno- 
Vanom, Extraordinar}' Professor of General 
Electrical Technic of tJie Royal School of Engi- 
neenng of Pado\ a Witli the collaboration of 
Prof O Alberti, Prof M L Asti, Prof E 
Borloni, Dott L Gallavresi, Prof F Giongo, 
Dott G Giraudi, Dott F Masclicipa, Dott 
G Mcda, Dott M Pellim, Dott C Piccliio, 
and Prof A Ratti Tw"o volumes, about 
1,600 pages, with many tables, 721 figures and 
illustrations (seven in colors) Fratelh Treves, 
Editon, Milan, 1934 Pnee, bound, 350 lires 

This IS the most complete text-book on radio- 


therapy published m Italian It embraces 
with due and sufficient detail the physical and 
biologic fundamentals which underlie the 
clinical application of radiotherapeubc pro- 
cedures without entenng into the more theo- 
retical or controversial questions with which 
many similar texts are loaded It does not, 
on the other hand, seem to have omitted many 
things of actual importance This mce bal- 
ance has been reached by a well chosen linkage 
of many papers, each wntten by a specialist 
m his particular field, so that a well-rounded 
presentation results wnth each subject given 
its due prominence 

In the first volume (of 701 pages) Pugno- 
Vanoni takes up the fundamentals of the 
modem physical theory of radiations, then a 
renew of apparatus and dosimetry, then 
Giongo discusses the emission and absorpbon of 
roentgen, and Asti of radium, radiafaon 
Picchio complements these sections with some 
excellent tables, helpful m dosage problems 
Gallavresi presents a fine consideration of the 
fundamental biologic concepts, and Ratti con- 
cludes with an exposition of the reactions and 
injuries likely to be encountered m radio- 
therap} 

The second v olume (of S75 pages), which is 
clinical, opens witli a general discussion by 
Perussia of the clementals of the radiotherapy 
of tumors, which is elaborated and developed 
by Ratb Benign utenne hemorrhage is dis- 
cussed by Bortom Mext Alberti takes up m- 
flammatory" disease, Giraudi, the treatment of 
tuberculosis, and i^Ieda the lyunphoblastomas 
and the diseases of the hematopoietic sy'stem 
Pellini considers the field of internal medical 
diseases, then Mascherpa writes on the radio- 
therapy of diseases of the endoenne and ner- 
vous systems, Giraudi those of the bones and 
joints, and Perussia doses with an excellent 
discussion of radiotheiapy m dermatology 

At the end of each chapter there is a bib- 
liography of the important works m the field m 
point Throughout the whole text extracts of 
clinical histones, supplemented by photo- 
graphs (often m color) or radiographs serv"e to 
vuvnfy not only the presentation of speaal 
dmical problems of radiotherapy, but also the 
special technic or apparatus required to carry 
out the treatment are illustrated profusely 
with photographs and diagrams Eachv’olume 
has an excellent index which facihtates refer- 
ence to items m the mme of mfonnation m the 
text. 
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The fact that this work is in Italian need not the text hterally The authors and publishers 
bar the Enghsh-speakmg radiologist from deserv^e great commendation for brmging out 
reading it, for, as a matter of fact, anyone can what your reviewer considers the best tevt-book 
get the ^st of the subject matter, and the help on radiotherapy pubhshed up to date m any 
of a little dictionary wiU enable one to follow language 
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APPARATUS 

A New Apparatus for the Improyamciit of the Pro- 
tiction of Radiologist and Technician when Vorking 
until Rndio-acti\c Substances W Schaefer and E 
Witte Stralilcnthcrapic, 1933, XL5T, 508-573 
A number of acccssoncs arc desenbed which permit 
the prcpamlion and handling of radium screens and 
plaques until a minimum of exposure to the hands of the 
operator Tlie article is profusely illustrated 

Ernst a Pohlf, M D , Pli D 


riectncnl Accidnits Critical Considerations about 
a Number of ricetncnl Accidents in Medical Roentgen 


Laboratones G Grossmann Rontgenpraxis, April, 
1933, V. 209-280, May, 1933, V, 354-303 
Dunng the last two years shock proof roentgen ap- 
paratus has been dee eloped which docs away with the 
dangers connected with the older type of apparatus 
Till the old apparatus for therapy and diagnosis is dis- 
placed b\ shock-proof installations the matter of elec- 
trical accidents is of great importance The author has 
collected 25 cases from the literature and the files of 
roentgen laboratones m order to investigate whether or 
not the rules and regulations published m the German 
'Tortschntte der Rontgcnstrahlcn,” 1932, are sufficient 
to prev ent such accidents Many accidents attnhut- 
able to high tension currents have not been reported 
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in the literature, either because thei did not cause much 
harm or because publicity was not desired 
Of these 25 cases reported m this article, in nuie the 
death of the person teas caused by his coming in con- 
tact inth tlie high tension ware. The description of the 
accidents, the suggestions to prevent them, and the 
conclusions reached by the author of this rather cittcn- 
siv'c paper arc north nhilc reading for roentgenologists 
who still have to work mth the old overhead tj-pc of 
high tension wires The author believes that no such 
apparatus should be installed in an> roentgen institute 
but that only shock proof apparatus should be per- 
mitted 

H W Hefke, M D 


A New Apparatus for the Testing of the Seals of 
Radio-active Preparations E I\1ttc Strahlcnthcra- 
pie, 1933, XL\T, 374-377 

This IS a description of an apparatus which easil> 
permits the detection of leakage from a scaled radon 
applicator 

ER^ST A PotiLc, M D , Ph D 


Evpcriincntal Studies about the Photographic Treat- 
ment of Roentgen 1 ilms Richard Herz and Pnti 
Luft ROntgtnproMs, Jul), 1033, V, 52(}-'i2f> 
According to a pubheaton of Lewm, it should be 
possible to reduce exposure time to one fourth of the 
normal when the exposed films are submerge-d in water 
before developing and when the) are frcqucnl!> moved 
m the developing solution The authors hava: repealed 
these experiments and hava: found that in the most 
favorable case the developing time miglit be reduced 
somewhat, but that it is not possible to shorten the ex- 
posure time b> this method The> investigated also 
a fact knowTi to photographers the increase in con- 
trast b> exposing the film to a verj small amount of 
light before or after exposure Such an increase in 
contrast is possible but onlj with a loss of clearness 
This method, therefore, can hardl} lie recommended 
except for certain occasions (for instance, extremities) 
when a slight liajiincss is of no importance 

H Hefkt, MD 


A Special Fixation Apparatus for Iiitra-csophagcal 
Radium ApplicaUon Theodor KOrncr Strahlcn 
therapic, 1933, XLVII, 557—561 

The author desenbes an appliance which permits 
the fiiaition of a radium preparation in the esophagus 
Photographs appended to Uie article show the con- 
struction and the use of the apparatus 


Adjustable Protective Treatment Screen G^za 
Gyargjn Strahlentherapie, November, 1933 XL\^II 
602-594 

The author desenbes a protecUve devnee to be used 
in roentgen therapy, consisting of a stand with ad- 
justable lead screen, particularly helpful m treatmg 
patients m the sitting posiuon 

Ernst A Pohle, M D , Ph D 


The Operation of Therapy Tubes on Different Types 
of Apparatus Walthcr MCller Strahlentherapie, 
January, 1934, XLIX, 132-140 
The author compared the arcuits designed by Grein- 
ochcr-Liebcnow. ViUard, and U3tka, in x-ray therapy 
apparatus He found that the first one mentioned, 
dchvcnng almost a constant potential, is supenor to 
the others 

Ernst A Poui-e, D , Ph D 


Detail and Sensumtj of Roentgen Paper H 
Clianiraine RCntgenpraxis, April, 1033, V. 287-290 
In roentgen paper not on]> the range of contrast is 
much narrowed, but the detad is also much lessened, 
when compared wath roentgen films Of the good 
qualities which the roentgen paper is supposed to have, 
there IS onl} one reallj proved that is its cheapness 
However, if a thmg costs little and is not worth more 
than It costs, there is no cause for praising U TTie 
high scnsitivilj of roentgen paper docs not help much 
A high scnsitivntj should give good detail m moving 
objects, but the roentgen paper reproduces moving or 
quiet objects with cquallj poor result If one wishes to 
be able to sa> that a record has been made, then one 
ma> let the roentgen paper take the place of a film 
It IS apparent from the above quotations that the au- 
thor does not think much of roentgenograms made on 
paper 

H V,’’ Hefke, Jf D 


ARTHRITIS 

Articular Osteochondromatosis of Reichel Antonio 
Mnslurai Arcliivio di Radiologia, 1933, XII, Nos 5 
and C, pp 070-1005 

Masturzi reports and illustrates 10 cases of this 
lesion in eight of which there was good evidence for 
accepting trauma as an important ctiologic factor 
Onl> one case gave evidence of arthritis deformans, 
another had on mOammatory lesion following trauma 
Diagnosis of the lesion in question is possible only 
after roentgenologic stud} which, at the same time, 
will giv e invmluable entena for the treatment 

E T Lkddv , M D 


Management of Gonorrheal Arthntis D W Hed- 
npl Am Tniir Kitrtr . hjnvpmher 1033. XXII, 255- 
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Ammonium lodoxy benzoate is of definite value m 
the treatment of gonorrheal arthntis It is best used 
as an adjunct to the usual orthopedic measures (1) 
short penod of rest, preferably m plaster, for from four 
to ten doj-s, (2) physical therapy, diathermy, massage, 
and active motion as soon as the pam disappears In 
the milder cases its use permits a patient to be ambula- 
tory who rmght otherwise be confined to the hospital 
Insufflation of the knee m the synovial type of gonor- 
rheal arthntis is descnbed The author feels that it 
hastens resolution of the process, promptly relieves 
pam and thus permits early motion, preventmg the 
formation of mtra-articular adhesions and muscular 
atrophy from prolonged immobilization 

Aspiration, imgation, or even dramage is sometimes 
necessary for the purulent type of mfection, but amio- 
doxyl agam seems to hasten the resolution and cer- 
taml> reheves the discomfort Sphntmg m a position 
of rest IS necessary for a time, but early motion should 
be started as soon as the acute stage is over and pam 
IS relieved With this, diathermy and massage base 
been found to constitute the most valuable type of 
physical therapj 

Hiyicrpyrcxia by fever diathermy is useful, espe- 
ciallj in refractory cases 

Twenty-two cases arc reported, 11 of which were 
treated with the adjuncts already described Of these, 
40 per cent were completely cured, 40 per cent much im- 
proi cd, and 20 per cent developed ankylosed but pain- 
less jomts The remaining 11 arc presented for com- 
parison and received no amiodoxjl, insufflation, nor 
hj’perpxTCxia therapy Of these, 30 per cent showed 
no improvement, 10 per cent recurred, 20 per cent 
resulted in ankylosis, 40 per cent showed slight im- 
pro\ ement 

Daius H Pardoll, M D 


BONE DISEASES (DIAGNOSIS) 

Protruding Acetabulum and Accident Fntz BcrenL 
Rontgcnpraxis, April, 1033, V, 303-300 

In two cases of chamctcnstic protrusion of the acet- 
abulum It could be shown that an accident which was 
supposed to lie the cause had no bearing in it In one 
case roentgenograms taken jears before the accident 
had aircadj shown a bilateral protrusion There are 
cases of protrusion of the acetabulum, the ctiologi of 
which IS unknown and which progress \co slowlj 
Some cases show onlj moderate protrusion of the 
acetabulum into the peUas, watliout dcfomiilj of the 
find of the femur or of the acetabulum itself These 
patients complain of no, or \crj slight sjaiiptonis 
In other cases there is marked destruction and dc- 
formit) of all Iwncs forming the hip joint These 
patients ha\e definite objective and subjective sjanp- 
toins, similar to those from a complete ankylosis 

H 11 Hcfke, M D 


Pathology of the Symphysis G M Sack R6nt- 
genpraxis, August, 1933, V, 566-576 

Roentgenologic considerations of the symphysis have 
been greatly neglected It has its greatest wadth 
dunng fetal life and decreases m wadth up to the tenth 
or twelfth year From then on it remains about the 
same untd old age, when it becomes still narrower A 
great number of variations in the shape of the sym- 
physis are normal Some of the differences m shape 
apparent m roentgenograms, however, are due to the 
obhque direction of the central ray and to projection 
The developmental anatomy as gone mto b> the 
author, includes old age and normal static stress which 
lead to anatomic changes of the symphysis just as m the 
spme Pathologic changes are also caused by de- 
formities of the pelvis and hips A real joint might be 
found m a woman after several pregnancies Osteo- 
arthntic changes are common m advanced age, some- 
times even forming osseous bndges Degenerative 
changes m the hgaments are sometimes evidenced bj 
areas of calcification Complete bony ankjlosis of the 
symphysis is not seen often m roentgenograms Pro- 
lapse of cartdage (analogous to the Schmorl’s bodies of 
the spme) has been seen by a pathologist, but is difficult 
to demonstrate on roentgenograms Acute infections 
and tuberculosis of the symphysis are not rarely 
encountered, especially m puerpenum Trauma due 
to labor predisposes to it Metastases of malignant 
tumors have been descnbed, of pnmary tumors, 
chondrosarcomas arc most frequently encountered 
Ruptures of the ligamental apparatus of the symphysis 
are seen after fractures of the surrounding pelvic bones 
or even m normal labor Often separation of the pubic 
bone IS combined with it, when the injury has been 
sufficiently severe 

H W Hefke, M D 


Post-tmumatic Cy’stic Disease of the Carpal Bones 
L A Malone Am Jour Roentgenol and Rad Thcr , 
May, 1933, XXIX, 012-010 
Instead of the many individual names applied to 
eertam diseases of the carpal bones, such as Kicnbock’s 
disease, Preiser's disease, traumatic osteoporosis, 
traumatic malacia, secondary post-traumatic malacia, 
chronic osteitis, and osteodystrophia cysbea, the au- 
thor recommends the use of the single inclusive term 
of post-traumatic c> Stic disease of the carpal bones ” 
The trauma contnbuting to the process may be (a) 
abnormal pressure resulting from associated anomalies, 
(6) repeated minor occupational injuries, (c) scvxrc 
iraiima Such trauma eventuates m permanent (or, 
more rarely, transient) disturbance of nutrition, and 
may be due to detachment of the ligamentuni tiavncu- 
lolunatum, which contains the mam nutrient vessel, 
or to interosseous hematoma fonnation Conditions 
to be differentiated arc tuberculosis, syphilis non- 
specific artlintis, congenital anomalies, central bone 
abscesses, and tumors Tlic author presents fiv c 
cases, in three of which cy stic changes vvcrc present 
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in both the navicular and lunate lioncs In two of 
the cases, there had obviously been old ununitcd frac- 
tures of the natncular in addition to the c>stic changes 

J n HAnnE, Af D 


BONE DISEASES (THERAPY) 

Osteosclerosis of the Pelvic Bones as an Lanj SjTiip 
tom of Osteitis Defonnans (Paget) Pranz Polgir 
ROntgcnprazis, Jul>, 193.3, V, 4S7-494 
Bnrson> and Polgdr described, in 1928, an osteitis 
condensans ilia which is tj pified clinically by sacro-ihac 
sjunptoms and pain radiating into the lower cxtrcmi 
tics Rocntgcnologicall> it shows a more or less ex- 
tcnsitc osteosclerotic process of the os ihum, usually 
beginning just beside the saero iliac joint Some- 
times the superior ramus of the os pubis is the onij 
bone attacked Tlie thickening of the cortex is un- 
even in some cases (periosteal bone apposition) In 
one case the author had occasion to demonstrate a defi- 
nite ad\ ance of the changes in five j ears There maj 
be not onlj productiec bone changes hut also regrts 
sive changes (decrease of calcium content m some 
areas and formation of cjst like spongiosa spaces) 
The opinion of the author at present is that this osteitis 
condensans is a forerunner, and an initial stage, of 
Paget’s disease of the pelvic bones Pathologic ana- 
tomic studies arc not atxulablc os jet 

H W Hffke, M D 


Roentgen Tlicrapj of Tuberculosis of Bones and 
Joints H Holfcldcr Slrahlcnthcrapic, De-ccniber, 

iaT3, XL\nn. 771-775 

Roentgen therapy of tuberculosis of the bones and 
joints ins been successful in the authors clinic The 
single dose amounts to from 130 to 150 r (in air) TIic 
more acute the process, the smaller the dose Some 
cases, with marked abscess formation and fistula, maj 
require from 300 to 450 r Deep thcrapj technic 
should be used 

Ernst A Poult, M D , Ph D 


Oslcomjelitis of the Ilium Carl E Badglcj 
Arch Surg , January, 1034 XXVIII, 8.3-124 

The author finds a \er> scant literature on this sub 
jeet, especiallj on the chronic tjqie of ostconijclitis of 
the ilium He reports 24 cases of this condition out 
of which number 17 haec licen completelj cured 
Resection of the wnng of the ilium was done 12 times 
partial resection of the antenor or posterior thirds m 
5 cases, removal of the outer table of the ilium, nccom 
panied bj saucenzation of the ihum, in 4 cases, seques- 
trectomy and drainage in 1, and saucenzation of an 
abscess just above the acetabulum m2 In most 
cases of chronic osteomyelitis of the ihum, the author 
advises resection of both tables of the bone but it is 


rarely necessary to do a complete resection of the bone 
A very thorough discussion of all the cluneal features 
of this condition is given m the body of the article 

How'ard P Doub, MD 


BRAIN 

Cranial Osteomas and Hyperostoses Produced by 
Meningeal Fibroblastomas A CImical Pathologic 
Stud} Erancis Eclilin Arch Surg , February, 1934, 
XXATII, .357-405 

Cmnml osteomas mnj be cither spongy or ebumated 
and nnse from pre-osseous tissue on the cranial surface 
as a rule, earlj in life They most frcquentlj mvolve 
the frontal bone and arc v'crj' slow in their growth 
The spongy type of osteoma usually causes an ab 
sorption or spongy transformation of the outer table 
of the cranium and becomes continuous wath the diploe 
Tliis often depresses the inner table of the skull m this 
region, but usually does not cause compression of the 
brain This type of osteoma has often been desenbed 
ns ansmg from the diploc 

Osteomas of the cranial surface rarely arise in adults 
and then tend to be of a dense, ebumated type 
Hyperostoses produced by menmgeal fibroblastomas 
can be distinguished from osteomas of the cramal sur- 
face pnor to operation Osteomas usually occur m 
youth and hyperostoses m the fourth decade of hfe 
Compression of the brain commonly accompames 
hyperostoses, but is rarely present with osteoma. The 
rocntgcnographic appearances arc also different. 

Osteomas that cause severe pressure on the bram 
usually nnse cither about the paranasal smuses or the 
orbits or from the mner surface of the skull and not m 
tlic periosteal region on the cramal surface. 

Howard P Doub, M D 


The Roentgenologic Diagnosis of Bram Tumors 
Godebard Goralcwsla RCntgenprans, July, 1933 V, 
50C-514 

There is nothing new in this article, but it contams 
a short history, clinical findings, and reproductions of 
roentgenograms in nine cases of brain tumor and re- 
lated lesions In many cases the roentgenologic diag 
nosis IS very much dependent on the clmical findmgs 
In some cases spcaal positions must be used, as Sten- 
ver's for demonstration of the pctral portion of the tem 
jioral bone In other cases neither the commonly 
used nor the special roentgenograms are sufficient for 
localization and encephalography (ventnculognaphy) 
has to be done The differentiation between hemor- 
rhage and tumor cannot always be made chmcally or 
rocntgenologically — there is stiff much to be learned 
The new method of arteriography and the injection of 
intraej sternal contrast media are methods which pos- 
sibly promise a new advance 

H W Hkfke, M D 
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CANCER (DIAGNOSIS) 

Carcinoma of the Perns in Siam T P Noble 
Bntish Jour Urol , September, 1933, V, 242-248 
The author states that the estimates of the frequency 
of cancer m the East are open to fallacy because of the 
lack of an adequate system of registration of deaths, 
but m the case of a particular disease, fairly reliable 
conclusions can be reached from hospital admissions 
Cancer of the penis formed 9 0 per cent of the total 
admissions for cancer to the Sinra] Hospital durmg the 
four years under review Phimosis appears to play 
the chief r61e m the etiology of this disease, and syphi- 
lis as a causative factor comes second The mgmnal 
glands, although usually enlarged, are rarely the site 
of a secondarj cancer, according to the author 

Davis H Pabiioli-, M D 


Pnmarj Malignant Disease of the Duodenum 
Sherman A Eger Arch Surg , December, 1933, 
XXVII, 1087-1108 

Primary caremoma of the duodenum, which is al- 
most as frequent as caremoma of the jejunum and 
ileum combmed, is found m 0 033 per cent of autop- 
sies, making the ratio of 1 to 2,780 Of the three duo- 
denal portions, the second, or ampullary, is by far the 
most frequently involved Cylmdne cell adenocar- 
cinoma IS the type most frequently found There is 
little evidence that duodenal mahgnancj arises from 
a Simple duodenal ulcer Metastases, even to the 
contiguous lymph nodes, are not common and occur 
very late m the disease The diagnosis is difEcult, 
owing to the lack of clear-cut clmical findings 

The course of the disease is usually progressive and 
rapid Radical excision should be performed m uncom- 
plicated cases 

Howard P Doub, M D 


Epithelioma of the Auricle and Carcinoma of the 
Stomach Edmondo Ingber Arch di Radiologia, 
1033, XI, Ease 3, pp 418-432 

Ingber reports a patient m whom the occurrence of 
two carcinomas brings in the problem of theu inter- 
relationship — whether they were two independent tu- 
mors or whether the one in the stomacli was a metastasis 
from the car lesion 

E T Leddv , M D 


CANCER (THERAPY) 

Results of Radiation Therapj m Inoperable Carci- 
noma of the Cemx Han von Buben Stralilcn- 
tliciapie, Januniy, 1934, XLIX, 82-91 

The author states that 305 cases of inoperable carci- 
noma of the cervix, out of a total of G58, were free from 
sv mptoms for one > car (45 per cent) follow mg radiation 


therapy Thirty-eight patients remamed well for five 
years, corresponding to a climeal cure of 9 8 per cent. 
Radium was apphed m two screens of 25 mg each, fil- 
tered through the equivalent of 1 5 mm Pt, and left in 
the uterus for from 24 to 48 hours X-ray therapy was 
given with the followmg technic 190 K V , 0 5 Zn -f- 
0 5 mm Al, 30 cm F S D , 3 to 6 fields, 1,500 r per area 
The patients are examined at regular intervals 

Ernst A Pohle, M D , Ph D 


Combmation of Radiation Therapj wnth Hormone 
from the Antenor Lobe of the Hypophysis m Car- 
emoma of the Female Genital Organs Georg Ernst 
Strahlentherapie, November, 1933, XL\HII, 552-661 
The author studied the combmed effect of hormone 
of the antenor lobe of the hypophysis, and irradiation, 
m cases of malignant disease of the female genital 
organs He could not find any definite beneficial ef- 
fect of the hormone treatment The latter was, how- 
ever, -very eflective in cases of ovarian dysfunction 
Ernst A Pohle, M D , Ph D 


Results of Cancer Therapy in the Dermatological 
CUnic of the University of ZOnch G Miescher 
Strahlentherapie, January, 1934, XLIX, 65-81 

The author compares the results obtained by the 
single massive and fractional dose methods in the treat- 
ment of skin cancer He administers from 1,200 to 

1.600 r, calculated for a field of 4 X 4 cm , without 
filter, or filtered through from 0 5 to 10 mm Al for 
superficial carcinoma, and from 0 1 to 2 0 mm Cu for 
deeply infiltrating carcinoma The fractional doses 
amount to from 200 to 220 r m each sitting, giving a 
total of from 16 to 24 exposures, or from 3,800 to 

4.600 r per field The penetration of the radiation 
vanes according to the depth of the lesion Numerous 
tables arc shown, on which the conclusions drawn from 
this study arc based It appears that the percentage 
of cure for skin cancer not exceeding 2 cm diameter, 
obtmncd by the single massive dose method, is from 
94 to 96 5 per cent Caremoma of the lip belongs to the 
same category For larger tumors, the fractional dose 
method IS the method of choice 

Ernst A Poiile, M D , Ph D 


CONTRAST ItlEDlA 

Vancograph> Maunce M Poincranz and Isidor 
S Tunick Surg , Giuicc and Obst , November, 1933, 
L\TI, 689-695 

The authors discuss the vnsualization of the venous 
sjstcm of the extremities, m Imng patients, b> the in- 
jection of skiodan The studj included both normal 
and abnormal veins examined mth the patients in the 
upright, vertical, and Trendelenburg positions 

Tlie technic cmplojcd consisted of the injection of 
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from 6 to 20 c c of a 40 per cent solution of skiodan 
The patient should have the usual preparation for in- 
travenous injection, and care should be taken not to 
inject the solution into the surrounding tissues The 
use of the tourniquet is optional unless it is desired 
to employ the Trendelenburg test, in which case a 
tourniquet is essential If an ulcer exists in the case 
of pathologic veins, it is desirable to mark the location 
of the ulcer by means of a radiopaque marker The 
authors suggest stereoscopic films, along with the usual 
fluoroscopic examination, for a complete stud> of the 
venous system 

Normal veins pursue a straight course with gentle 
curves but without kinks or tortuosities The caliber 
IS uniform and the terminal filaments taper o/T gradu- 
ally Spasmodic constnction maj be noted as the 
result of chemical imtation The authors were able 
to studj the valvular apparatus best m the normal 
\ ems of the arm, the valves being situated distal to the 
point of entrance of the communicating veins 

In the case of abnormal veins this studx revealed 
pathologic changes to a degree unsuspected bj the 
physical examination tVith dilatation and an apparent 
increase in length, loops and coils were noted, which 
extended m all directions Venous pools were found 
to be common!} present in the viamty of ulcers It 
was also noted that man} vessels became occluded b} 
this procedure but no itl effects were observed in an} 
case 

During the course of this investigation, the authors 
injected a large venous angioma with skiodan vnth 
good results, the venous dilatation lieing so marked 
that It formed a large unsightl} tumor The pa- 
tient had refused operation Radiographic examination 
showtd the turner to consist of innumerable convoluted, 
dilated vessels, closcl} intertwined Of interest is the 
fact that three da}s after the injection practicall} com- 
plete obliteration of the angioma was noted 

J N An6, M D 


Excretion Urograph) , w ith Particular Reference 
to Ncwl} Developed Compound Sodium Orthoiodo 
hippuratc Moses Swnck Jour Am Med Assn , 
Dec 0, 1913, Cl, 1833-1855 
The undcTljmg pnnciplc of the present investiga- 
tions concerns itself with the utilization of a normal 
product of metabolism as an organic nucleus for com- 
bination with the radiopaque element neccssao for 
the visualization of the urinary tract This substance 
IS a nevvl} developed compound sodium ortlioiodo- 
hippurate, a halogen derivative of a compound nor- 
mally found m the human unne On the basis of its 
use in more than 200 cases the author has found the 
substance to be non-toxic, highly soluble, and neutral 
in solution and to yield satisfactory urograms It 
possesses 18,8 per cent of iodine in stable organic union 
lodism has never been observed Generalized warmth 
and occasionally nausea and vomiting of very transient 
duration have been the only reactions noted Throm- 
bosis at the site of injection has not been observ ed A 


solution of this substance remams unchanged m color 
or rcnction after sterilization or on standing, and ma} 
be prepared and distributed in sterile vials ready for 
use For adults a dose between 10 and 15 gms of 
substance dissolved in distilled water in approximately 
50 per cent concentration has been used Both m 
travenous and oral administration have yielded satis- 
factory results The technic of admmistration by 
both methods is given in detail 

C G Sutherland, M D 


Huge Perforation of the Duodenum, with the Escape 
of the Opaque Meal M Lambranzi Arch di 
Radiologia, 1933, XI, Fasc 3, pp 46S~480 
The author presents a case of duodenal ulcer perfor- 
atmg into the liver m which the chmeal diagnosis was 
difficult, if not impossible, to make As the result of 
gastro-mtestinal examination, usmg barium sulphate 
a large hepatic perforation was demonstrated, while 
another exammation a short time before had showed an 
ulceratmg lesion in the bulb 

E T Leddv, M D 


Iodized Oil in Bronchiectasis, Including Study of 
Two Cases Following I-obcctom} J A Weinberg 
Arch Surg , September 1933, XX\TI, 545-564 

The author reports observations on two patients who 
hod injections of iodized oil at intervals before lobec- 
tom} He also gives the results of e-xpenments on 
animals regarding the distribution of the oil and its 
effect on the lungs 

He beheves that all tjTics of cells in the lungs par- 
ticipate m the taking up of the oil droplets The oil 
remams m the lung tissue for a penod of at least 83 
days following the mjection In bronchiectasis, it is 
probable that many of the sacs of the diseased lung 
fail to recciv c oil, according to the findmgs m the human 
lung described here Expenments on animals show 
that injection of iodized oil into the bronchial tree re- 
sults in multiple areas of atelectasis, a condition which 
usually subsides after a period of two weeks Several 
of the animals died from 40 to 52 days after injection 
All of them showed extensive pneumonitis due prob- 
ably to the excessive amount of iodized oil which was 
injected The occurrence of atelectasis and pneumoni 
tis indicates that v cry small amounts of iodized oil 
should be used for diagnostic purposes m clmical work 
In cxpcnmcntal animals, iodized oil is retamed for a 
much longer jicnod m the bronchicctatic lung than in 
the less diseased lung 

Howard P Doub, M D 


DIAPHRAGM 

Physiologic Variations in the Contour of the Dia 
phrngm Simulating Organic Disease Harry A Singer 
and William S Boikan Am Jour Roentgenol and 
Rad Ther May, 1933, XXIX, 600-606 
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Generally speaking, distortions in contour of the 
regulation diaphraginatic arc are considered invariably 
due to supra- or infra-diaphragmatic disease There 
are normal physiologic vanations which are not, how- 
ever, generally recogmzed to be such One type con- 
sists in the presence of a distinct antero-tnedial bulge 
(always right-sided) The double explanation of this 
normal variation (which m exaggerated form may oc- 
cur m the presence of certain pulmonary lesions) is 
(a) a disturbed relationship of muscular development 
of the component muscle fibers, those in the postero- 
lateral group being relativelv stronger than the fibers 
on the antero-medial group, (6) the medial portion is 
inhibited in descent because of its relabve fixation above 
to the infenor vena cava which passes through it The 
other major type of contour deformity (predominantly 
nght-sided although sometimes mamfest on the left 
side, also) is individualization of the costal compo- 
nents, dependent upon the variable development of 
the muscle bundles ansmg from the lower six nbs 
The resulting appearance is a senes of digitations, with 
the scallops pointing downward and a step-like lateral 
ndge formation at the costophremc angle The phe- 
nomenon of digitization is asenbed to hypertrophy 
of the costal bundles, and is to be observed m athletes 
and m cases of compensatory hypertrophy of one side 
of the diaphragm in disease of the other 

Illustrations of these physiologic variations m dia- 
phragm contour are given to show the importance of 
their recognition and correct interpretation 

J E Habbe, M D 


GALL BLADDER (NORAIAL AND 
PATHOLOGIC) 

Changes in the Shape of the Gall Bladder by the 
Formation of Diverticula W Nagel Rdntgcn- 
pra\is, September, 1933, V, 053-059 

Changes in the shape of the gall bladder arc mostl> 
caused by pressure pull, or fistula formation from 
ncighbonng organs (liver, duodenum or colon) Con- 
genital membrane:, the ligamentum c> stico-duodenale, 
ejstieo-coheum and hcpato<>stico-colicum may also 
be responsible Duplication of the gall bladder or 
septum fonnation are \crj rare (1 m about 3,000 or 
4,000 cases) A kink in the fundus might lead to an S- 
fomiation or a gall bladder of spiral shape Deformi 
ties caused b> spasm nin> be excluded b> antispas- 
modic drugs Diverticulum like deformities have been 
desenbed m the roentgenologic literature Their 
cause maj be spastic contractions, excessive dilatation 
of Luschka’s ducts, folds of the mucosa, or adhesions 
Two cases of diverticula of the gall bladder arc 
dcscrilicd b> the author In the first case the roent- 
genologicall) demonstrable diverticulum was at opera- 
tion seen to lie due to adhesions and to n gallstone 
In the second case the fundus diverticulum was caused 
bj adhesions from the gall bladder to the duodenum, 
which was the seat of a chronic duodenal ulcer It 
seems necessarj to exclude a congenital diverticulum. 


which IS of no clmical importance, and to try to find the 
anatomic cause for the deformity either m the gall 
bladder or m the surrounding organs 

H W Hefke, M D 


A Contribution to Cholecystography A Pirazzoh 
Arch di Radiologia, 1933, XI, Fasc 3, pp 433-T67 
Pirazzoh used the "rapid method" of cholecystog- 
raphy (which was mtroduced by Antonucci) m the 
study of 165 cases with symptoms of gall-bladder dis- 
ease, and of this group 50 had operative control This 
method is also of value m the study of cholehthiasis 
and of the mechamsm of emptymg the gall bladder 

E T Leddv , M D 


Double Formation of the Gall Bladder m Humans 
Demonstrated Cholecystographically W Braunsch- 
weig RSntgenpraxis, August, 1933, V, 594-596 
Complete duphcation of the gall bladder is rare, such 
an occurrence havmg been seen m roentgenograms only 
once, m a case described by Clunan Reproductions of 
oral cholecystograms show the presence of two gall 
bladders — best on the film taken twenty minutes after 
givmg eggs for emptymg the gall bladder Each gall 
bladder seems to have a separate cystic duct In some 
of the roentgenograms the condition could easily be 
mistaken for other malformations, as diverticula 

H W Hefke, M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Compression and Dislocation of the Digestive Tract 
in Some Abdominal Affections hlano Muzii Archi- 
vio di Radiologia, 1933, XI, No 4, pp 643-681 

Muzii reports 24 cases in which there was extrinsic 
compression of various organs, illustrates their radio- 
logic appearance, and points out some of the difficulties 
that maj be encountered in diagnosing the exact na- 
ture of the deformit> or displacement of the viscus 

E T Leddv , M D 


Segmentarj Spasm of the Lesser Curvature of the 
Pjlonc Antrum m the Diagnosis of Ulcerative Lesions 
in the Pyloroduodcnal Region Gaetano Colalc 
Archmo di Radiologia 1033, XII, Nos 5 and 0, pp 
1045-1060 

Colalc desenbes a particular spasm of the pjlonc 
antrum which he regards as almost pathognomonic of 
ulcerative lesions m the outlet of the stomach 

E T Lfddv , M D 


H>-pcrtroph> of the Pjlonc Muscle of Adults A 
Distinctive Roentgenologic Sign B R Kirkhn and 
Milo T Hams Am Jour Roentgenol and Rad 
Ther . Apnl, 1933, XXIX, 437-442 

At the hlajo Clinic in the five-jear penod from 1927 
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to 1931, 81 cases of benign hypertroph> of the pylonc 
muscle were encountered, as prowd by operation 
Onl> one of the cases was correctly recognized at roent- 
genologic study pnor to operation, but on resnew- 
ing the films the authors arc convinced that the findings 
of elongation of the pyloric nng, plus crcscentnc inden- 
tation of the base of the bulb, constitute pathogno- 
monic appearances In 61 of the 81 cases, there -ncre 
associated lesions such as peptic ulcer, duodenitis, 
chrome cholec> stitis, or chrome appendicitis Hence, 
the ctiologic relationship between prolonged pyloro- 
spasm and benign hj’pcrtrophj is suggested 

J E Hadbe, M D 


The Roentgen Diagnosis of Right Paraduodenal 
Hernia Report of a Case, anth Survey of the Litera- 
ture rrcdenck B Exncr Am Jour Roentgenol 
and Rad Thcr , Mn>, 1933, XXIX, 685-599 

The four regions in the postenor abdominal wall in 
which hemn: are apt to occur arc (1) the lesser pen 
toncal sac, (2) the intcrsigmoid fossa, (3) one of the 
fossa; about the cecum , (4) one of the fossa; about the 
duodenojejunal flexure This last tj-pc of hernia ma> 
be subdivided into the right and left tj-pes, of which 
the former is the less common Onlj two authenti- 
cated cases inth pre-opcrati\c diagnosis has e been re- 
ported pnor to this time. In the small senes of 40 
cases of nght paraduodenal hernia accepted bj the 
author, the ratio of males to females was 6 to I It 
IS charactenstic of both nght and left paraduodenal 
herluc that the> usuallj contain almost the entire 
small bowel 

The most charactenstic sign ol nght paraduodenal 
hernia is a dumped appearance of the small intestinal 
coils ns if contained in a bag such arrangement being 
unchanged b) manipulation or change of position 
The axis of the mass of herniated loops is somewhat 
to the nght of the midline Onlj the bod> portion 
ol the stomach tends to be displaced down to the left 
There tends to be an absence of the small bowel m the 
pelvis, and the loivcr margin of the bowel area is con- 
vex downward instead of concave downward as m 
pelvic tumor There is apt to be more or less stasis 
in the small bowel 

The author’s case ivas that of a female, aged 56, who 
dimcallj shoived carcinomatous masses in the pclns 
and a marked ascites Her gastro-mtcslmal symp- 
toms were attacks of pain in the nght upper quad 
rant, intermittent bloating, and some constipation 
The X ray findings were (1) by enema, pressure on 
rectum, slight upivard displacement of sigmoid, 
slight medial displacement of the ascending colon, 
dilatation and upward displacement out of the pelvis 
of the terminal ileum, (2) by banum meal, clumped 
arrangement of much of the small bowel in the nght 
mid-abdomen with, however, some dilated gas-filled 
loops high in the left abdomen, at nine hours, visuali- 
zation of a loop of ileum near the duodenojejunal flex- 
ure, showing a sudden transition from wide to narrow 


caliber, interpreted as the efferent loop passing from 
the sac 

Operation confirmed the diagnosis of probable nght 
paraduodenal hernia and the herniated bowel was 
easily reduced, but repair of the sac was not done be- 
cause of the pelvic condition 

J E Habbe, M D 


GENITO-URINARY TRACT (DIAGNOSIS) 

Practical Application of Excretory (Intravenous) 
Urography William F Braasch Jour Am Med 
Assn , Dec 9, 1933, Cl, 1848-1852 

“Excretory urography" would seem to be the logi- 
cal term, since it is physiologically descnptive and, m 
view of recent and portending advances m oral ad- 
mmislration, would be quite acceptable Many of the 
deformities of the renal pelvis will soon be roentgeno- 
logically standardized m a manner similar to lesions of 
the alimentary tract, so that any one wnth roentgeno- 
graphie cxpcncncc should be able to interpret most 
urograms wnth a fair degree of accuracy Errors m 
interpretation undoubtedly wrll arise and the necessity 
for correlation wrth cystoscopic and other data will 
often be present The excretory urogram will be of 
greatest practical value to clmical diagnosis m (1) de- 
termmmg the presence of stasis m the renal pelvis or 
ureter, (2) aiding in interpretation of shadows m the 
upper part of the urinary tract, and (3) giving a fairly 
accurate estimate of renal function Retrograde 
urography is still of great xmlue, particularly in the 
recognition of mmor deformity, and supplies data that 
cannot be acquired by any other method The data 
obtained from the combmed use of excretory and 
retrograde urography ivill often give more complete 
information than when either method is used alone 

Excretory urography is frequently disappomUng be- 
cause of inadequate visualization of the pelvis and 
cahecs Complete failure of visualization on one side 
m repeated films must be interpreted as indicative of 
renal dysfunction Many cases of hydronephrosis 
wdl be dmgnoscd by the general practitioner which 
otherwise might be overlooked Tbe comparative 
degrees of ptosis and of the excursion of both kidneys 
in varying positions can be determmed more accurately 
in the excretory urogram 

Excretory urography is probably more often of value 
to the general practitioner and surgeon m the diagnosis 
and study of lithiasis than m any other field The 
excretory urogram will often give sufficient data either 
to identify abdommal tumor as renal or to exclude the 
possibility of Its being renal Excretory urography, 
when feasible, is distmctly preferable to retrograde 
urography m the dmgnosis of polycystic kidney 

Various observers have employed this method as a 
routine without apparent mjury to the patient and have 
been able to find evidence of secondary lesions in the 
urmary tract in a surpnsmgly high percentage of cases 
C G Sutherland, M D 
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Urethrocystography in the Male Joseph A Hyams, 
Herbert R Kenyon, and Samuel E Kramer Jour 
Am Med Assn , Dec 23, ISSS, Cl, 2030-2035 
Because of the close anatomic and functional rela- 
tionship of the postenor urethra, adnexa, vesical neck, 
and bladder muscle, a more accurate concept of then- 
morphology and function can be obtamed by then- 
simultaneous and complete delmeation than from 
urethrography or cystography alone Previous ex- 
perience enabled the authors to develop a techmc for 
the performance of urethrocystography by combming 
several procedures previously advocated by other 
workers with a simplified manometncally controlled 
syrmgc they devised The techmc and apparatus are 
descnbed m detail Interpretation is discussed Ad- 
vanced chronic urethritis is manifested by fauly defimte 
changes Demonstration of the accessory urethral 
structures is of diagnostic importance, normal adnexal 
structures do not readily permit entrance of the in- 
jected fluid Flattenmg of the bladder base and ir- 
regularities m its contour may express the seventy 
and extent of prostatic involvement The diagnostic 
value in stricture of the urethra, and in bemgn and 
malignant lesions of the prostate, with its utihty in 
observations following operations for vesical neck ob- 
structions are discussed m detail The authors have 
adopted the use of watery solutions because, m addi- 
tion to fulfiUmg all the requirements of a satisfactory 
medium, they penetrate readily into the smaller canals 
and pockets Iodized oils do not possess these ad- 
vantages The combined method has adequately 
demonstrated bladder, urethral, and adnexal changes 
and has proved less expensive, less bmc-consummg, 
and more satisfactory as a routme diagnostic method 
C G SUTHERLAmi, M D 


Solitary Cysts of the Kidney A Review of Co- 
existing Pathology Sons E Greenberg, M Leopold 
Brodny, and Samuel A Robins Am Jour Surg , 
February, 1934, XXIII, 271-283 

Ten solitary cysts have been encountered durmg the 
past four years on the urological service of a hospital 
hax ing a capacity of 185 beds 

The etiology of solitary cysts remains undetermined 
Wfithin the last year, Hepler presented very careful 
experiments which advanced the theory of infarcts and 
tubular obstruction as factors producing these cysts 
Hovtcxer, the expcnnicnts of Lattcri, in which he pro 
duced solitary cysts by implanting fragments of the 
mucosa of the ureter or renal pelxus into the kidney 
parenchyma, added additional strength to the tlieorv 
of congenital pathogenesis 

The clinical diagnosis of solitary cyst is possible 
W ith better x ray facilities, the diagnosis can be more 
frequently made, yet in the absence of adequate uro- 
logc studies the diagiosis is often unsuspected 
Intraxenous urography intensifies the roentgeno 
graphic outline of cysts, and will often demonstrate 
cliangcs m the sire and shape of Uic kidncv which arc 
not obscrxcti in retrograde pyelography 


In about 40 per cent of the kidneys which contam 
solitary serous cysts, additional pathologic lesions are 
present Two cases of tumor of the kidney , two cases 
of renal calculi, and one case of cyst of the hver co- 
existed with a solitary cyst of the kidney m five of the 
ten cases reported m this paper It is important that 
these co-existmg lesions be recognized pre-operati\ ely , 
and a plan of treatment mstituted m accorddnee with 
the accepted methods for the type of lesion present 
DAnS H pARDOLL, M D 


New Pyelographic Technic hliley B Wesson 
Am Jour Surg , February, 1934, XXIII, 284—280 
After a routme kidney investigabon, whde the cathe- 
ters are m position and plugged, mtravenous pyelo- 
grams should be made The patient -will not be sub- 
jected to kidney colic due to pelvic irritation, and 
clear-cut urograms, m addition to a good outhne of the 
kidney substance, will be obtamed 

Davis H Pardoll, M D 


GENITO-URINARY TRACT (THERAPY) 

Spontaneous Perforation of the Bladder Secondary 
to Osteomyelitis of the Pelvis A B Hepler and C F 
Eikenbary Am Jour Surg , October, 1933, XXII, 
113-117 

According to the authors, no mention of this condi- 
tion can be found m a review of the literature A 
few cases of perforation of the bladder by sequestra 
from non-tubcrculous osteomyehtis have been reported, 
but the displacement of the bladder by a massive m- 
volucrum as a constantly associated condition has not 
been considered They feel that it is fairly frequent, 
judgmg from the fact that it was present in each of 
the four cases of osteomyelitis of the pelvis they have 
exammed The absence of signs and symptoms refer- 
able to the urinary tract accounts for the failure to 
consider this possible unnary complication Even 
m the two cases with perforation, there were no sub- 
jective .symptoms -and examination w as undertaken 
because of persistent pyuna 

The chnical significance of the condition lies, of 
course, m the possibility of perforation of the bladder, 
which occurred m two cases and might be assumed to 
be impending in the others, m which the engendering 
factors were the same This should be an additional 
reason for early and thorough drainage of all suppura- 
lue processes in the hip joint or pclxnc bones 

The operation for the oslcoxcsical fistule is at times 
difficult because of the firm adhesions of the contiguous 
portion of the bladder to the involucrum and the in- 
filtration about the fistula, with danger of laceration 
Healing is rapid and the operative results are good 
Once corrected, the condition docs not tend to recur, 
provided adequate dramage of the osteomyelitis is 
established 

Davis H Pardoll, ^LD 
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Expenmcntal Ureteral Implantation Thomas J 
Kirmn, Am Jour Surg , January, 1934, XXin, 14-29 

While the present wnter has reached the conclusion 
that intestinal implantation is an operation demandmg 
greater technical sLiIl and knowledge than arc at the 
command of many surgeons working under ordinary 
conditions of practice, he is nevertheless convinced 
that th(f operation should be done whenever possible 
Even if the remote results arc unsatisfactory, the im-‘ 
mediate relief afforded far outweighs the chance of 
later renal disease To the question “Is the relief 
from the incontmence of ectopia vesica;, the rapid 
fatality of \csical carcinoma, or the intolerable suffer- 
ing endured m tuberculosis of the bladder, worth the 
possibility of destruction of one or both kidneys, or 
even eventual uremic death?" his answer would be an 
emphatic affirmatiie Though it is only after much 
stud> and animal expenmenlation that a surgeon can 
be properly equipped to carry out this procedure, the 
number of men thus qualified is steadit> incrcasmg, 
though the operation must, of necessity, alivaj s be con- 
fined to the hands of a few spcciallj selected and 
trained 

The thought he would Iea\e in the minds of those 
who have followed this exposition is, that, despite the 
harards which attend this operation, notwithstanding 
the unfortunate remote results which have been re- 
ported, and in spite of the many difficulties surrounding 
It, the implantation of the ureters into the large in- 
tcslmc is a most valuable procedure, and, properly 
performed, has given extended life, health, and happi- 
ness to many who would otherwise have suffered and 
died most niiserahly 

Dav is H Pardoll, M D 


Ureteral Transplantation to the Rectosigmoid for 
Exstrophy of the Bladder, Complete Epispadias, and 
Other Urethral Abnormalities, with Total Urmary 
Incontinence A Study of S5 Opcrativ c Cases Walt- 
inan Walters and William E Braasch Am Jour 
Surg , February, 1934, XXIII, 255-270 

The treatment of exstrophy of the bladder and com- 
plete epispadias, with total urmary incontmcncc, is 
best earned out by transplantation of the ureters to 
the rectosigmoid It has been equally well established 
for treatment of large vcsicovagnal fistulas and of 
other lesions of the bladder and urethra that cause m- 
contmence of urine, if plastic methods of closure can 
not be applied In 85 cases of exstrophy of the bladder 
and total epispadias, with complete incontmcncc, cu 
countered at the Mayo CImic, the ureters have been 
transplanted to the rectosigmoid m separate stages 
wiUiout the use of tubes or catheters The right ureter 
has been transplanted first, and the left, from 10 to 
14 days later, if the patient’s condition has permitted 
In a senes of 25 cases in which Dr Walters operated 
one death occurred A companson of morbidity m 
hospital of the cases m which the ureters are trans- 
planted one at a time, with that m the cases m which 


the ureters are transplanted simultaneously, would 
indicate that there is very little difference Intrave 
nous urography m most of our recent cases has revealed 
that when the ureters are accurately transplanted by 
the Coffey submucous method, vvithout use of cathe- 
ters or tubes, little ddatation of the pelves cahees, or 
ureters has occurred The unne is held by a competent 
anal sphincter for an average of from two to four hours 
durmg the day and from three to five hours during the 
mght Plastic operaUons on the perns, restormg the 
contour to normal, are advisable and can be earned 
out at the time of cystectomy The aseptic suture 
method of anastomosis, recently offered by Coffey, 
does not seem to us to be as useful as the method of 
submucous transplantation he first presented 

In a senes of 42 cases of exstrophy of the bladder, 
operation was postponed or not recommended 

Intravenous urography and the usual methods of 
estimating renal function give valuable pre-operative 
information 

Davis H Pardoll, M D 


GYNECOLOGY AND OBSTETRICS 

Radiation Therapy of Tuberculosis of the Female 
Genital Organs H Guthmann Strahleatherapie, 
December, 1933, XL\TII, 776-789 
The author uses small doses (4 to 12 per cent ED), 
at intervals of from 2 to 3 weeks, in the treatment of 
tuberculosis of the female genital organs Of the 616 
cases treated by irradiation, 85 9 per cent were either 
cured or markedly improved, while, on the other hand, 
14 1 per cent were cither not benefited or they died 
The results obtained by operation alone were 64 per 
cent, and those treated by operation and irradiation 
were 88 1 per cent In smtable cases, the combined 
treatment is, therefore, recommended 

Ernst A Pohle, M D , Ph D 


Pregnancies after Salpingography Gunther K. F 
Schultzc Rfintgenpraxis September, 1933, Y, 676- 
678 

The rocntgcnologc cxammation of uterus and tubes 
by means of a contrast medium is not only a valuable 
diagnostic procedure, but also a therapeutic measure 
The author reviews the findings m the cases seen m the 
Universitats Frauenklinik in Berlm Of 209 cases 
which could be followed, 115 showed bilateral occlusion 
of the tubes, 154 (57 per cent) patent tubes Of these 
154 38 became pregnant after salpmgography (25 per 
cent) If all patients m whom there might be any 
doubt about the causal connection between hpiodol 
mjcetion and pregnancy arc eUminated, there remains 
13 per cent m whom unquestionably the pregnancy 
was a direct result of the salpmgography In most 
cases the woman became pregnant withm twelve weeks 
after the examination The racchamcal dilatation of 
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the ccrm, uterus, and tubes by the Iipiodol mjection, 
and possibly also a chemical untation upon the mucosa, 
IS the reason for the therapeutic effect 

H W Hefke. M D 


THE JOINTS 

Thiemann’s Epiphj seal Disease H Ryffel R6nt- 
genpraxis, June, 1933, V, 423-432 

Thiemann’s epiphyseal disease is found m the epi- 
ph)ses of the fingers, and sometimes of the toes, m 
young mdividuals dunng puberty Roentgenologi- 
callj the epiphyses are seen to be deformed, sometimes 
m the shape of a meniscus, the central portions are 
deformed and partially resorbed The epiphyseal Ime 
ma> be irregular The proximal mterphalangeal jomt 
of the third finger is most often attacked, but others 
may also shoit signs of the same disturbance , only the 
thumb has never been found mvolved In three cases 
reported, the author demonstrated different stages of 
the disease The correct diagnosis can be made only 
dunng the age of puberty When the epiphyses 
disappear, the picture of an arthntis may be the only 
sign of the disturbance In one case the disease tvas so 
set ere that the patient had to change his occupation, 
y ct m many it runs its course tmrccospuzcd, because it 
docs not cause any symptoms In slight cases a per- 
fect healmg takes place, while in more marked cases the 
basis of the diaphyses remains deformed and widened 
This disturbance is combined yvith a hypofunciion of 
the sexual glands m all of the author’s cases, and an 
increase in the size of the hypophysis speaks also for 
disturbances of the mtcmal secretions The three 
patients arc children of the same parents, and it appears 
probable that other adults in the same family also had 
this disease, uhich, therefore, seems hereditary 

H W Hefke, M D 


Artliropncumoradiography in Habitual Luxation of 
the Shoulder J Obcrholzcr ROntgcnpraxis, August, 
1933, \ , 5S9, 590 

In questionable injunes and diseases of the knee 
joint, 700 artliropncumoradiographies hate been done 
in tlic hospital from which this article is published 
Other joints — for instance, the shoulder jomt — ^haxc 
liccn examined by this method also, but it is more 
difficult and the results arc as yet not entirely' satis- 
factory The puncture is made between the coracoid 
process and the tubcrculum minus of the humerus 
Oiih oxygen has been injected, not a combination of 
skiodan and oxygen os in the knee joint A ease is 
dcscnlicd in which this method showed nicely the exact 
localization of the defect of the capsule, and surgical 
exploration proied the correctness of the radiologic 
diagnosis That the method is harmless, if done 
correctly is proxen by the cxpcncncc m 700 cases of 
artliropneuiiiomdiograpliy of the kmcc joint 

H W Hefkf, hi D 


Roentgen Exammation of the Shoulder Jomt- 
H Jordan-Narath Rontgenpraxis, September, 1933, 
V, 686-688 

While roentgenograms of the extremities are always 
done m two planes, the shoulder jomt and the surround- 
mg bones are an exception m most instances, one is 
usually satisfied with the antero-postenor film Yet 
the exammation of the shoulder m one direction only 
IS just as unsatisfactory as m the case of the extremi- 
ties — some fracture might be shown only m the axial 
roentgenogram It is easy to get it when one has a 
shock-proof apparatus The x-ray tube is under the 
shoulder, the film m an adjustable stand above the 
shoulder, and the duection of the rays is from below 
to above the shoulder This method is well north 
while m the opmion of the author, and should be used 
m all cases of disease or injury of the shoulder 

H W Hefke, M D 


A Contribution to the Hypertrophic Ossidesmosis 
Vhclav Sv&b Rbntgenpraxis, June, 1933, V, 437-440 
According to KjenbSck and Selka, hypertrophic 
ossidesmosis is an ossification of many ligaments of the 
body (ligaments of the spme, pelvis, etc ) The author 
observed such a case and describes it m detail Some of 
the lumbar vertebra were connected by thick bony 
masses, the left Iigamentum sacrotuberosum, which 
leads from the sacrum to the tuberosity of the os is- 
chium, was ossified in its entirety The hip joints 
showed evidence of hypertrophic changes The 
etiology of this disease is not dear 

H W Hefke, M D 


THE KIDNEYS 

Congcmtal Pdvic Kidney B M Palmer Am 
Jour Slug , November, 1933, XXII, 220-222 
This paper presents a case of congenital pdv'ic kidney 
containmg a stone, and a bncf review of the literature 
The different forms of operativ e approach arc discussed 
A py elogram should be done m any case of unexplained 
unilateral pain to rule out anomalies of the uniiao 
tract The case reported wdl illustrates the advis- 
ability of prc-opcraliv c pyelo ureterograms in all cases 
m vvliicli a Slone is thought to be induded in the pdv is 
of a kidney in the Ureter 

Davus H Pardoll, M D 


Renal Infarcts Clarence C Sadhof Am Jour 
Surg , November. 1933. XXII, 227, 228 

A case of renal infarction is reported At operation, 
the tnic pathologic alteration of renal infarction was 
observed on gross and microscopic sections Autopsy 
revealed multiple thrombi of heart and lungs with 
terminal infarct formation 

Dav is H Pardoll, M D 
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Expenraental Ureteral Implantation Thomas J 
Kinvin. Am Jour Surg January, 1934, XXIII, 14-29 

While the present w-nter has reached the conclusion 
that intestinal implantation is an operation demanding 
greater technical skill and knowledge than are at the 
command of many surgeons working under ordinary 
conditions of practice, he is nevertheless convinced 
that the operation should be done whenever possible 
Even if the remote results are unsatisfactory, the im-* 
mediate relief afforded far outweighs the chance of 
later renal disease To the question "Is the relief 
from the incontmcnce of ectopia vesicm, the rapid 
fatality of vesical caremoma, or the intolerable suffer- 
ing endured m tuberculosis of the bladder, worth the 
possibility of destruction of one or both kidneys, or 
even eventual uremic death?” his answer would be an 
emphatic affirmative Tliough it is only after much 
study and animal experimentation that a surgeon can 
be properly equipped to carry out this procedure, the 
number of men thus qualified is steadily incrcasmg, 
though the operation must, of necessity, alnay s be con 
fined to the hands of a few specially selected and 
trained 

The thought he would leave in the minds of those 
who have followed this exposition is, that, despite the 
hazards which attend this operation, notwithstandmg 
the unfortunate remote results which have been re- 
ported, and m spite of the many difficulties surroundmg 
it, the implantation of the ureters mto the large m- 
testme is a most valuable procedure, and, properly 
performed, has given extended life, health, and happi- 
ness to many who would otherwise have suffered and 
died most miserably 

Davis H Pardoll, M D 


Ureteral Transplantation to the Rectosigmoid for 
Exstrophy of the Bladder, Complete Epispadias, and 
Other Urethral Abnormalities, with Total Unnary 
Incontmcnce A Study of 85 Operative Cases Wait- 
man Wallers and William E Braasch Am Jour 
Surg, Tebruary, 1934, XXIII, 255-270 

The treatment of exstrophy of the bladder and com- 
plete epispadias, with total urinary incontmcnce, is 
best earned out by transplantation of the ureters to 
tlie rectosigmoid It has been equally well established 
for treatment of large vcsicovagmol fistulas and of 
other lesions of the bladder and urethra that cause m- 
continencc of unne, if plastic methods of closure can- 
not be applied In 85 cases of exstrophy of the bladder 
and total epispadias, with complete incontinence, cn 
countered at the Mayo Clinic, the ureters have been 
transplanted to the rectosigmoid in separate stages 
without the use of tubes or catheters The right ureter 
has been transplanted first, and the left, from 10 to 
14 days later, if the patient's condition has permitted 
In a senes of 25 cases in which Dr Walters operated 
one death occurred A companson of morbidity in 
hospital of the cases m which the ureters are trans- 
planted one at a time, with that m the cases m which 


the ureters are transplanted simultaneously, would 
mdicate that there is very litUe difference. Intravc 
nous urography in most of our recent cases has revealed 
that when the ureters are accurately transplanted by 
the Coffey submucous method, without use of cathe- 
ters or tubes, little ddataUou of the pelves cahees, or 
ureters has occurred The unne is held by a competent 
anal sphincter for an average of from two to four hours 
dunng the day and from three to five hours during the 
mght Plastic operations on the perns, restoring the 
contour to normal, arc advisable and can be earned 
out at the time of cystectomy The aseptic suture 
method of anastomosis, recently offered by Coffey, 
docs not seem to us to be as useful as the method of 
submucous transplantation he first presented 
In a senes of 42 cases of exstrophy of the bladder, 
operation was postponed or not recommended 
Intravenous urography and the usual methods of 
estimatmg renal function give valuable pre-operative 
information 

Davus H Pardoll, M D 


GYNECOLOGY AND OBSTETRICS 

Radiation Therapy of Tuberculosis of the Female 
Genital Organs H Guthmann Strahlentherapie, 
December, 1933, XL\aiI, 77G-789 
The author uses small doses (4 to 12 per cent ED), 
at intervals of from 2 to 3 weeks, in the treatment of 
tuberculosis of the female genital organs Of the 515 
cases treated by irradiation, 85 9 per cent were either 
cured or markedly improved while, on the other hand, 
14 1 per cent were cither not benefited or they died 
The results obtained by operation alone were 64 per 
cent, and those treated by operation and inadiabon 
were 88 1 per cent In suitable eases, the combmed 
treatment is, therefore, recommended 

Ernst A Pohle, M D , Ph D 


Prcgnanacs after Salpingography Gunther K. F 
Schultze ROntgenpraxis, September, 1933, V, 676- 
078 

The roentgenologic examination of uterus and tubes 
by means of a contrast medium is not only a valuable 
diagnostic procedure, but also a therapeutic measure 
The author reviews the findings m the cases seen m the 
Univ ersit "its-Frauenklimk in Berlm Of 269 cases 
which could be foUowed, 115 showed bilateral occlusion 
of the tubes, 154 (57 per cent) patent tubes Of these 
154, 38 became pregnant after salpmgography (25 per 
cent) If all patients m whom there might be any 
doubt about the causal connection between hpiodol 
mjection and pregnancy arc ehnunated, there remains 
13 per cent m whom unquestionably the pregnancy 
was a direct result of the salpmgography In most 
cases the woman became pregnant withm twelve weeks 
after the e.xammation The mcchamcal dilatation of 
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or three-quarter views and a lateral view of the fifth 
lumbar and upper sacral vertebrse The former show 
the joint space between the articular facets clearly 
The combined evidence of the above-mentioned rays 
presents all evidence necessary m the diagnosis of facet 
mvolveraent Treatment is conservative in the ma- 
jority, m a limited group, for economic and other rea- 
sons, surgery is indicated 

C G SUTHERLAKD, M D 


Memngocele Simulatmg an Intrathoracic Tumor 
R Pohl Rdntgenpraxis, October, 1933, V, 747-749 
The roentgenologic differentiation of round shadows 
m the thorax is often difficult inasmuch as they may 
have their ongm from the lung, pleura, the large vessels, 
or the thoracic wall An unusual case is described m 
which there was a large round, well circumscribed 
shadow m the nght chest and also a marked scohosis 
of the thoranc spine The tumor was thought to be 
a neurofibroma At operation a memngocele the size of 
a fist \vas found which came from the fourth dorsal 
vertebra Too httle attention had been paid to the 
deformity of the dorsal spme A simdar case could not 
be found m the hterature. 

H W Hefke, M D 


THE STOMACH 

Syphilis of the Stomach, with Special Reference to 
Us Recognition at Operation K A Meyer and H A 
Smger Arch Surg , March, 1933, XXVI, 443-464 
From a surgical standpomt, the distmguishmg fea- 
tures between syphilis of the stomach and carcinoma 
arc as follows There is a striking disparity m many 
cases betiveen the extent of the lesion as determmed 
roentgenologically and the extent as observed opera- 
tively by palpation In caremoma, one generally 
finds at laparotomy a more extensive involvement than 
the x-my film mdicatcs In sjqihihs of the stomach, 
there is a surpnsmg paucity or complete absence of 
changes as determined by palpation The common 
lesion of gastric syphilis is not a spherical prominence 
as in a tumor, gummatous or neoplastic, but is a flat 
mfillrate that leads to a plaquc-likc thickcnmg of the 
gastric wall VTicn thin, the infiltrate is rcadilj over- 
looked When thick, its relatively soft consistency 
and pliability distinguish it from carcinoma Inspec- 
tion of the interior of the stomach generally discloses 
one or more superficial, serpiginous ulcers involving 
a large part of the plateau formed b> the infiltrate 
Howard P Doun, M D 


THE THORAX 

Tuberculosis of the Azjgos Lobe of the Lung 
Giacomo Bagnarcsi Archivio di Rndiologia, 1933 
XI, No 4, pp 697-7a3 


The author reports three cases of nght-sided azjgos 
lobe In two of them there were chnical and radiologic 
signs suggestive of a pleunUs of the fissure of the azj gos 
lobe He emphasizes the difficulty of diagnosing tuber- 
culosis of the azygos lobe and the ranty of this lesion 

E T Leddv , M D 


Two Unusual Cases of Polylymphglandular Calcifica- 
tion. Giovanm Moschetta Archivio di Radiologia, 
1933, XI, No 4, pp 682-696 
The author, after reviewmg two cases of extensive 
calcification of the lymph nodes of the neck, points out 
the importance the cervical lymph nodes may have m 
demonstratmg a cervico apical origin of pulmonary 
tuberculosis 

E T Leddv , M D 


Post-traumabc Calcifications of the Pleura Luigi 
Ferretti Archmo di Radiologia, 1933, XII, Nos 5 
and 6, pp 959-969 

This IS a radiologic and chnicol review of one case 
of calcification m the pleura, as a result of war wounds 

E T Leddv , M D 


A Contribution to the Diagnosis and Treatment of 
Actmomycosis Andreas Gafil Rdntgenpraxis, Sej>- 
tember, 1933, V, 650-653 

A 37-ycar-old farmer was exammed one week after 
the beginnmg of his sickness, which was diagnosed as a 
pncumoma with possible abscess formation An x-ray 
examination showed two well-circumscnbed shadows 
in the right lung, which showed no inflammatory 
reaction around them They looked hke metostases or 
echinococcic cysts Sputum exammation showed the 
presence of actinomycotic fungi Irradiation of the 
diseased lung was undertaken (daily, about 150 r per 
field) Even with this small dosis, the reaction was 
verj marked and the patient expectorated large 
amounts of bloody and foul-smclling sputum A 
week afterward (three x-ray treatments) the areas m 
the right lung were much less dense, but there was a 
new area of mfiltration m the left lung Repeated 
irradiation achieved complete clmical recovciy and 
disappearance of the lung infiltrations Beside roent- 
genthcrapy. Pot iodide and Mang chlor were given 
intcmallj 

H W Hefke, M D 


Interpretation of Chest Roentgenograms Kennon 
Dunham Jour Am Med .4550 , Dec 9, 1933, Cl, 
1857-1859 

jManj jears of studj of nccropsj matcnal to deter- 
mine the relation between x-raj densities and patho- 
logic observauons has demonstrated that the relative 
degrees of scar tissue and pulmonarj exudate can be 
determined from a studj of x-raj films walh sufficient 
accurtev to be of great practical value in the diagnosis. 
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THE LARYNX 

The Roentgen Treatment of Papillomatosis of the 
Larynx L Popp Rfintgenpraxis, October, 1933, 
V, 739, 740 

Papillomatosis of the larynx is seen much more fre- 
quently m children than in adults It is believed that 
these papillomas are not newgrotvths but areas of m- 
flammatory proliferation Clmically, papillomas of 
the larjmx are characterized b 3 mcrcasmg hoarse- 
ness and possibly a laryngeal stenosis Operative 
treatment unfortunatelj docs not often effect a cure, 
recurrences are frequent and dissemination by implanta- 
tion dunng operation is possible The opmion of the 
author is divided as far as the value of irradiation is 
concerned He has treated two such cases (a 30-j car- 
old woman and an 8-j car-old chdd) that were cured b} 
x-ra> therapy and remained so for one and one-half and 
two years, respectively In eliildrcn, rocntgcntherap> 
IS the treatment of choice, in adults, surgical removal 
followed bj roentgentherapy seems to be the more logi 
cal trcatmcnL 

H W Hefke, M D 


LIPS AND JAWS 

Caranoma of the Lip Suggestions for its Treatment 
R Stewart-Hamson ROntgenpraxis, August, 1933, 
V, 583-580 

Tlie treatment of caiemonia of the hp has changed — 
surgical treatment is abandoned and the radiothcra- 
pcutic method is preferred From the Roentgen 
Institute of the Universit) of Zunch (Prof Schmz), 
the author quotes statistics and finds that irradiation 
of the primary tumor m the lip must to-day be the 
method of choice When roentgen rays arc used in 
small tumors 1,500 r m a single dose must be gi\cn 
Radium, however (cspcciall} m molds), is used in the 
greater number of cases (Regaud's technic) — when the 
tumor s infiltration is vciy extensn c, radium implanta- 
tion IS preferable If ncighbonng structures have been 
attacked, radium cannot be used, but protracted 
fractionated roentgen irradiation (about 0,000 r 
measured in air git tn m about twenty days) is mdi 
cated, sometimes in combination ivith electrocoagula- 
tion The treatment of the cervical glands is still open 
to discussion In Zurich, surgery plus roentgentherapy 
has been proven satisfactory in most mstanccs If 
there is no mvobement of the glands demonstrable, 
surgery is postponed and the patient is carefully 
watched Only if there appears to be a good chance 
of cure of the primary tumor, may the glands be 
removed surgically and the neck be irradiated if these 
glands were metastatic 

H W Hefke, M D 


THE SPINE 

Semi-vcrtebne as a Cause for Congemtal Kyphoses 
Herbert Junghanns Rentgenpraxis, August, 1933, V. 
601-503 


Wedge shaped semi-vertebne are most often respon 
sible for congenital scolioses Often one deals with 
supernumerary semi-vcrtebrai, which are pnmanly 
rectangular, but become wedge shaped by static 
pressure Much more rare are anomalies of a similar 
nature which cause kyphosis, only about fifteen m 
stances havmg been desenbed m the literature The 
author of the present paper reports two cases 
In a lateral roentgenogram of the spme of a 15-year- 
old boy, the first lumbar vertebra has been developed 
only m its postenor half, its shape is rectangular, and 
there is only a slight degree of kyphosis The pabent 
showed also symptoms of a chondody strophy (very low 
scrtcbral bodies and very short phalanges) The 
second case is that of a 45-year-old man m whom the 
second lumbar vertebra is only half as long m the 
ventrodorsal axis as the normal vertebre, the anoma- 
lous X ertebra is w edge shaped There is a marked 
kyphosis and the anterior edges of the first and third 
lumbar vertebre are m direct contact— both show 
marked hypertrophic spurs This second case can be 
considtTcd as the final stage ot the anomaly Brst 
described m the case of the 16-year-old boy The 
history showed that this kyphosis had developed 
slowly 

H W Hefke, M D 


Some Lacunar Formations Seen Radiographically 
m the Vertebral Bodies Desideno Perotti Arch 
di Radiologia, 1933, XI, Fasc 3, pp 552-559 
The author describes and illustrates some lacunar 
and fissural appearances radiologically xnsible in the 
ycrtcbral bodies of adults with spondyhtis, with some 
of the other osteo-arthropathies, with nckets, and with 
no disease Perotti is mehned to regard them as vas- 
cular lacuna; 

E T Ledd\, MD 


Low Back Pain, with Special Reference to Articular 
Facets, wnth Presentation of Operative Procedure 
Ralph K Ghormlcy Jour Am Med Assn , Dec 2, 
1933, Cl, 1773-1777 

Study of the vertebre and particularly their articu 
lar facets makes obxnous the importance of the latter 
in the function of the spinal column The articular 
facets must be regarded as the only true jmnts in the 
spinal column Many of the aches and pains which 
arc known as * backache” arc true pains of the jomts 
The degenerative changes that are characteristically 
seen m hyaline cartilage may be seen m the articular 
cartilage of these facets, together with the ebumabon 
of the underlying bony trabecidae This degenerabon 
may go on to complete loss of the carblagmous surface, 
and irregular hy-pertrophy of the margins, similar to 
that seen in the advanced stages of degenerabon or 
hypertrophic arthnbs of other joints The facets are 
not only causes of sciabc pam, but they may be causes 
of lumbosacral pain iwth or without sciabc pain 
Roentgenologic evidence is obtamable only by oblique 
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examination iius essentially negative except for the 
legs, which presented the appearance of polyneuntis 
There was a leukocytosis of 22,000 Chest films taken 
on admission were negative but when re-exammed 
SIX weeks later, with the physical findings remaimng 
practically negative, there was seen diffuse perivascu- 
lar infiltration spreadmg out equally and uniformly 
from both hilar repons, with the mvolvement bemg 
rather sharply limited about midway m each lung field 
(this appearance being consistent with the charactensUc 
patholopc limitation to vessels of a pven, usually 
moderate, size) Further x-ray films, taken a few 
days thereafter, showed more peribronchial or vascular 
exudation The patient died about two months later, 
at which tune the changes m the left lung had cleared 
in part, while in the right chest a pleural effusion had 
developed Necropsy showed multiple and diffuse 
nodosities of penartentis involving the blood vessels 
of the kidneys, heart, and lungs Both the pulmonary 
and bronchial artery branches were involved The 
lungs showed multiple hemorrhape infarcts 

J E Habbe, M D 


The Normal and Patholopc Azygos Lobe Bottaliga 
hfano Archivio di Radiolopa, 1933, XII, Nos 5 and 
0,pp 1082-1090 

This is a discussion of three cases of azygos lobe 
encountered m 1,500 radiographs, one with autopsy 
control, one in which the position of the lobe varied 
with the position of the patient, and one of mterlobar 
pleuntis checked up two years later and found to have 
no detectable residual lesion 

E T Leddi, MD 


TUMORS (THERAPY) 

Radioscnsitivit^ of Tumors Fred W Stewart 
Arch Surg , December, 1933, XXVII, 079-10(>4 
This IS n long and extremely valuable monograph 
which It IS impossible to abstract in detail as the author 
coxers pmcticalU all tumors and it should be in the 
files of exerj radiolopst for constant reference In 
this abstract we will refer onh to some of the general 
conclusions drawn by the author 

Opinions ns to radioscnsitn uy of tumors are cntirch 
different to day , uatli the modem methods of radiation 
therapx from what they were in the low yoltage x-ray 
penod RndioscnsiiiMiy may mean rapid tumor 
rcpission. Ion propcssixc regression, or slow chronic 
atrophy, requiring months or perhaps a year for com- 
ply (ion Uadiosensumly docs not mean the certainty 
of cure by irradiation nor docs radiorcstslance imply 
that a pyen tumor is not curable by irradiation, as 
cerinm tumors seem to possess mlierenl properties of 
nidioresisiance, for example, melanomas and neuro- 
genic tumors 

Uadioscnsitixity increases with increasing embryonal 
qnaltiKs of the minor cell nllltough not all tumors of 


embryonal onpn are equally radiosensitive Radio- 
sensitivity mcreases with the mcreasmg depee of 
anaplasia, although not all anaplastic tumors are radio- 
sensitive Radiosensitivity is always a relative prop- 
erty When one states that a carcinoma of the breast, 
for example, is radiosensitive, one should imply that 
it is sensitive according to the accustomed scale of be- 
havior of tumors of the breast and not accordmg to 
the same scale of sensitivity one applies to lymphosar- 
coma 

Tumors are apt to be more sensitive m young sub- 
jects Infection mterferes xvith the normal response 
to radiation Desmoplastic tumors are apt to be radio- 
resistant The tumor bed is of peat importance 
Bone cartilage and fat make unfavorable media for 
reactive processes and, hence, for repession of the 
tumor An avascular bed is unfavorable for response 
to radiation Tumors, when metastatic to lymph 
nodes, may be more or less sensitive than the primary 
tumor Bulky tumors may become resistant after 
infarction and liquefaction, even though they belong 
to usually sensitive types Anatomic characteristics 
are of decided importance Among these may be men- 
tioned the papillary character, delicacy of the blood 
supply, and inclosure withm a firm capsule which may 
result m the obhteration of circulation after irradiation 
has caused the tumor to become edematous 

The effect ot radiation is always complex It in- 
volves not only the tumor cells, but the tissues of the 
host and possibly pneral reaction on the part of the 
host The ultimate effect of irradiation must always 
result from a mce balance between tumor effect and 
response of the tissue host 

Howard P Doub, M D 


Radiotherapy as a Method of Identifyung Certain 
Vanctics of Tumor Arthur U Desjardins Jour 
Am Med Assn , Nov 25, 1933, Cl, 1705-1710 

Microscopic examination, until noxv, has been tlic 
only method by which substantial accuracy m the iden- 
tification of neoplasms can be achieved Great as is 
the ability of the really competent pathologist cases 
arc occasionally encountered m xvhich his interpreta- 
tion proxes to have been erroneous The most cx- 
pcncnced pathologists frankly admit that they arc 
often puzzled and uncertain The radiothcrapculic 
method is based on the yxell-cstablished fact that each 
ynnety of cell m the body has a specific sensitiveness 
or, rather, a specific range of sensitn cness to roentgen 
rays or radium A certain measure of variation in 
reaction must occur Hoyvexer, if allowance is made 
for such xanation, and if reaction time is taken as a 
entenon, the specific scnsitnamcss of each kind of cell 
looms up as a dominant single fact of radiology and 
descry IS to bt rccogmzcd ns a law According to pres 
ent knoxyledge, cells may lie classified, according to 
their radioscnsiiixaty , in the following order Lyan 
plioid cells (lyanphocvtcs), polyanorphonuclcar and 
eosinophilic leukocytes, epithelial cells (1) Iwsal 
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prognosis, and treatment of pulmonary tuberculosis 
The study of a case of pulmonary tuberculosis necessi- 
tates the determination of not only the e\tent and lo- 
cation of the lesions but also the relative amounts of 
scar tissue (repair, suggesting resistance) and of the 
pulmonary exudate (acute inflammation) Pulmo 
nary tuberculosis may manifest itself as lobar pneumo- 
nia, lobular pneumonia, or bronchopneumonia Adult 
apical and subapical tuberculosis starts as a lobular 
pneumonia and most commonly develops in the pos- 
tenor apical bronchus, first visualized as a fan in the 
x-ray plate Caseous bronchopneumonia usually fol- 
lows when the lobular pneumomas break doam and 
liberate nascent tubercle bacilli 
Tuberculous lobar pneumonia is not as prevalent 
as tuberculous lobular pneumonia but is a common 
lesion It has been written of as basal tuberculosis 
Lobular tuberculosis, a localized inflammation, more 
frequently repairs and lavs down scar tissue and is 
often spoken of as fibroid tuberculosis It is all- 
important to distinguish between scar tissue and 
pulmonary exudate If the exudate is spreading, one 
may expect that an abscess mil develop and a cavity 
form If the exudate is not spreading, one may ex- 
pect that scar tissue is being laid down and that absorp 
tion is taking place 

C G SirniEKLANO, M D 


Some Consideration of the End stages of Pneumo- 
thorax ns Seen Radiologically V Podcsln Arch 
di Radiologia, 1933, XI, Pose 3, pp 529-551 
As exemplified by 10 cases, Podesta points out some 
of the entena and pitfalls to be considered in the roent- 
genologic study of pneumothorax 

E T Ledd\, M D 


A Pathologic, Anatomic, and Radiologic Study of the 
Vena Azygos Lobe and the Cardiac Lobe of the Lung 
G \3ta Archivio di Radiologia, 1933, XII, Nos 6 
and 0, pp 921-9-fl 

The author had occasion to study radiologically and 
with autopsy control a case having an azygos and a 
cardiac lobe of the nght lung The patient died from 
miliary tuberculosis, which in the accessory lobes pre- 
sented nothing diflerent from what it did in the other 
lobes Injection of an opaque medium showed that 
the azygos lobe had its bronchus markedly kinked at 
Its ongin a fact which may explain the frequency with 
which these lobes are found to be atelectatic 

E T Leddi , M D 


Pleural and Pulmonary Calcifications Rudolf Pohl 
R6ntgcnpraxis, September, 1933, V, 041-049 

Calcifications m pleura and lungs are seen m numer- 
ous cases, their demonstration during life being possible 
only by means of the roentgen ray Pleural calofica- 
tjons cannot always be seen fluoroscopically— often a 


film IS necessary The deposition of calcium takes 
place almost always m scar tissue, soraeUmes m nodular 
form, sometimes m plaques Usually a pleuntic exu- 
date or an empyema has preceded the calcification. 
Unquestionably one of the mam etiologic factors for it 
IS a hemothorax, foUowmg a trauma These calcifica- 
tions are most often situated m the basal portions of the 
lungs, sometimes in the apex, while they are compara- 
tively rare m the mterlobar pleura Calcification m 
the lung IS most often seen as Ghon's pnmary complex 
Intrapulmonary myomas and fibromas may show 
central deposition of calaum Chondromas almost 
regularly show large areas of calafication Echmo- 
coccic cysts may contam lime m them walls Small 
areas of calafication may be caused by broachiohths, 
the roentgen diagnosis of which is almost impossible 
Ihsscminated calcified areas are seen often m the 
healed stage of chronic disseminated tuberculosis of the 
lungs Calcification m old mfarcts has been reported 
Lmcar net like calafication of the lungs has been 
reported (pneumopathia osteoplastica racemosa) m the 
case of old persons and at the periphery of the lungs 
(two cases are reported) Chrome mflammatoiy 
changes are probably an etiologic factor 

H W Hefkb, M.D 


The Roentgenologic Appearance of Polycythemia 
Vera Also a Contnbution to the Roentgenologic 
Demonstration of Passise Congestion of the Lungs 
Brednow ROntgcnpraxis, October, 1933 V, 732- 
738 

The normal lung markmgs are due to the shadows 
of blood 1*085015, mostly arteries It is evident that ra 
the cases of polycy’thcmia vera, m which there is con- 
siderable mcrcasc m the arculatmg amount of blood, 
there must be a widcnmg of the lung vessels also 
TTirce cases arc reported The characteristic roent- 
gen appearance is the much emphasized, sharp repro- 
duction of the blood vessels m both lungs — the ramifica 
tion of the vessels can be followed into the penphery 
Roentgenograms of passive congestion of the lungs are 
typified not only by an mercase m the lung vessel 
shadows, but also by lack of sharpness m the hilar 
region In one case with polycythemia and cardiac 
failure, the typical picture of a pure polycythemia re- 
mained after the passive congestion of the lung disap- 
peared 

H W Hefke, M D 


Pulmonary Changes m a Case of Penartentis Nodosa 
W G Herrman Am Jour Roentgenol and Rad 
Thcr , May, 1933, XXIX 607-611 

In the author's case, a woman, aged 40, entered the 
hospital complainmg of pain m the left shoulder, hack- 
ing cough, night sweats, loss of weight, and afternoon 
temperature. Several weeks after onset of these 
symiptoms, there was numbness m the feet and loss 
of motor function m the lower extremities Physical 
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epithelium of certain secretorj glands, especially of 
the sali-vary glands, (2) basal epithelium (spennato- 
gomal cells) of the testes and follicular epithelium of 
the ovary, (3) basal epithelium of the skin, mucous 
membranes, and certain organs, such as the stomach 
and small mtestmc, (4) alveolar cpitliclium of the 
lungs and epithelium of the bde ducts (liver), and (6) 
epithelium of tubules of the kidneys, endothelial cells 
of blood vessels, pleura, and pentoneum, connective 
tissue cells, muscle cells, bone cells, nerve celts The 
difference in susceptibility between Ijunphoid and epi- 
thelial cells IS sufficient to enable one to distinguish 
readily between the two 

Five specific cases are renewed to illustrate tlie 
pmnts of the essay 

C G SurnERLAND, M D 


The Fate of Fibromyoma of the Uterus after Radio 
therapy James A Corscaden Am Jour Roent- 
genol and Rad Ther , Apnl, 1933, XXIX, 611--516 
In a senes of 462 women treated bj x-rays or radium 
for bleeding and fibroids, there were 130 with a uterus 
larger than that of a three months’ gestation, of which 
tatter group 112 baic had follow-up studies Follow- 
ing diagnostic curettage, the cases earlier treated were 
given x-rays only, while the later ones had from 600 
to 4,800 mg -hr of radium filtered by 0 5 mm silver 
to 1 0 mm platinum Wth tumors larger than a six 
months’ pregnancy , radiotherapy may control the 
bleeding and in patients who arc poor operative nsks 
at the time it mav be definitely mdicated, although 
surgical treatment is more satisfactory when it can 
be safely done nicrc were no senous tumor changes 
(sarcoma, degeneration) in this group of 112 cases, 
followed for an average penod of seven years Follow- 
ing radiotherapy in stenlmng dose, there was satis- 
factory shnnkage of the tumor in 90 per cent of the 
cases WTicn the cervneal canal is long and tortuous, 
radium may be replaced by roentgen rays and the 
desired purpose accomplished Rocntgenthcrapy is 
safer than radium in the presence of old pelvic inflam- 
matory disease 

J E Habbe, MD 


Report about the Results of Irradiation of Malignant, 
Tumors in the Year 1932 H R. Sclimz, A Zuppingcr, 
and R Stcinirt-Hamson ROntgenpraxis June, 1933, 
V, 401-410 

As in 1930, also in 1931, the results of irradiation 
therapy in the Roentgen Institute of the Umvarsity of 


Zunch are reported Based on their own results and 
on comparatne studies of the hterature, the authors 
consider the indications for irradiation therapy In 
the large majority of carcinomas of the skm bp, penis, 
and cervix uten (both m the operable and inoperable 
stage), irradiation is the method of choice, also m 
lymphatic sarcomas, rotmd-cell sarcomas, myelomas, 
Ewmg sarcomas, some ovarian and testicular tumors, 
and all tumors of the pharynx and larynx Exclusively 
surgical are all operable adcnocarcmomas (stomach, 
colon, rectum, kidney, bladder, prostate, and uterus) 
Irradiation therapy of these tumors, unless they are 
mopcrablc, is at present contra mdicated A combina- 
tion of surgery and uradiation is used in caremomas of 
the mouth and thyToid. In cancer of the breast, 
Stage I, without glandular mvolvement, operation 
without post-operative irradiation is the method of 
choice, while pre-operative irradiation is mdicated m 
the other stages In many cancer cases only palhation 
can be achiev cd by irradiation 

Of great importance is the fact that the Roentgen 
Institute has its own hospital department of 30 beds, 
that IS necessary because an mtensive radiothera- 
pcutic treatment of a cancer patient is equal to a rather 
severe surgical procedure and the radiologist should 
observe and treat his patient daily as much as the 
surgeon 

From the tables reproduced m this article it appears 
that from 19 to 28 per cent of all new cases could be 
made symptom free at least temporarily, and m another 
36 per cent local cure and palhation could be achieved. 
Altogether, in from 60 to 63 per cent of the patients 
some bcneffaal results can be reported. Protracted 
fractionated and fractionated irradiation were used m 
the largest percentage of cases Diagnostic biopsy and 
co-opcration with the surgeon are of much value. 
Follow-ups of the patients and reliable statistics about 
three- or five-year cures are hard to get Results m 
cases of caranoma of the hp, larynx, and pharynx are 
evaluated for longer penods of time. 

H W Hefke, M D 


The Evaluation of Irradiation m Papillary Ovanan 
Tumors Stefan Simon Strahlentherapie, 1933, 


XL\T. 444-468 

The author desenbes m detail six cases with ovarian 
tumors subjected to radiation therapy Photomicro- 
graphs of each growth are shown Since but little 
information on this type of malignancy can be found 
in the literature the article is recommended for study 


in the ongmal 


Ernst A Pohlb, M D , Ph D 
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Make Your 

Table and Bucky 
for about the 
usual price of 
table alone. 



arisen 


f Value 
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Supports the heaviest patient 
without sagsing 

Will give years ol satisfactory 
service 


BRADY 

BUCKY TABLE 


Built of heavy tubular steel and angle iron with a three-ply 
veneer top All moving iparts are roller-bearing, permitting 
easy manipulation of bucky or tube stand The Bucky dia- 
phragm IS a regular new style Brady -Potter-Bucky Diaphragm, 
17 in X 17 m , and travels the full length of the table 

The tube itand i« a light weight enodd with a 6-ft 
column andcountcr-balaocca tube arm Tube arm 
ig arranged for gtereogcopic work and has all the 
faciiitie* for positiong cmoodied m the heavier and 
more expenttve tube standi Tube holder it 
dengned for radiator type tube and 3*^-in by 
4>in fUtera and cone ba»es 

The overall length of the table is 75 W in the 
height 29 in and the width with rail mounted 
tube atand 34)^ in Fimah la a very dark green 
enamel with pobched oak top and chromium 
plated trimmings 

The table ta fumiahed with or without rail 
mounted tube atand Ptoviaion haa been made 
or attachment of rail mounted tube atand ahould 
It be desired to add it at a later date 

Brady Flat Top Bucky Table, without rail mounted tube stand S350 00 

Rail Mounteo Tube Stand as shown for Brady Fiat Top Bucky Table 200 00 
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nenOTHALEIN sodium) 

Introduced by Mallinckrodt in 1924, based on the original extensive 
work of Dr E A Graham Given by mouth — or intravenous injection. 

Booklet on request Gives story o£ Cholecystography and abstracts from literature 

FOR clear cut gastro — enteric pictures 
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MALUNCKRODT 

Mode by the precipitation process Introduced to pro- 
vide a purer, non-toxic product The following other 
outstanding advantages of this Mallinckrodt product 
rapidly gained for it almost complete supremacy in 
Us field A fine uniform powder, containing nogntty 
particles It stays m suspension longer and gives even 
pictures The absence of rough gntty particles is 
cspcctoily advantageous in many postoperative cases 
(Sec illustration, picture taken 2K months after 
cccostomy, banum admmistercd b> cnemn— Note 
evenness of result ) 
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Precautions 

? 



B ecause they appear harmless 
— Yet the slightest contact — 
may prove dangerous 


present equipment — by adding the 
PHILIPS “METALIX” SHOCK- 
PROOF SHIELD to your apparatus 


In radiological work, absolute safety 
from high tension and unwanted ra- 
diation are ever vital factors 


PHILIPS METALIX CORP 

300 Fourth Avenue 329 South Wood Street 
Ne« York Clt}’. N Y Chicago, III 


NOW — ^jmu may safeguard against 
both without discarding from your 
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What one of the 
many users of Buck 
Barium Meal has to 
say 



Buck X'Ograph Company 
8709 Xograph Ave 
St Louis, Mo 

Gentlemen 

In reply to your inquiry, it is my opinion 
that correct diagnosis of gastnc disturbances is 
aided very much by a barium mixture which is 
least apt to nauseate the patient 

I have been able to check your meal with a 
patient who was always nauseated by other mix- 
tures, but retained your meal with no difficulty 
I have noted no complaint as to taste, gas- 
tric irritation or that fullness some patients 
complain of after administration of the meal 
Therefore, from the experience I have 
gained, I am of the opinion you have the best 
barium meal combination on the market I am 
very glad to give you this information concern- 
ing your product 

Very truly yours. 


Dr. 


The onjiiwl of tiui t«lcr inaj be seen m oiir qfiicc 


BUCK X-OGILiVPII COMPANY 

SAIXT LOLIS, U. S A. 
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The scattered radiation you receive 
The dose you sive your patient 


Vldorcen Proieximefer 
The effecti of scattered radiation are seldom 
apparent until (heir insiduous consequences 
prove serious Know the amount you are re- 
ceiving by measuring with a ProteXimeter and 
then take the necessary steps for additional safety 


The instrument every roentgenologist 
needs for dosage control The knowl- 
edge of how much radiation is being 
delivered at the point of treatment can 
only be secured by proper measurement 


The VIctoreen Instrument Co. 

5806 Hough Avc , Cleveland, Ohio 



Condenser r-meter 
Glasser-Selti 
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Buck X-Osraph Company, 

St Louis, Missouri 

Du Pont Film Manufacturing Company, 

New York, N y 

Eastman Kodak Company, 

Rochester, New York 

E Fougera & Company, 

New York, N Y 

General Electric X-Ray Corporation 
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. . . with this new Fluoroscopic Screen! 


Ion ALMOST 20 'i LABS chcnii^U lm\ c Plrncn to 
<lr\rlop n more l»rillianl fluoroscopic pcrccn 
>Mllio\il surccits ★ Bui no>\ Uic goal linn l>ccn 
rcaclicfl Patlcrt-on no\s ofTcm Mich a screen niailc 
from n ncu fliioroscrnt matcnnl ★ Tlic ncu 
Pittcrsoii T\ pc B Fluoro*“Copic Screen is about one- 
ihinl more hnlltanl than the Patterson "Slantlanl*’ 
Fluoroscopic Screen rurlheriuorc, uilh thin new 
sen rn, there h all around shnqier detail ★ Vou uill 
find the Patterson l>pc B riuoro«copic Sercen 
marks a decided step foniard in fluoro**cop> and 


that It prcntl) facilitates fluoroscopic dngno«i« 
★ You arc Biirc to he imprc«'Sed li) a demon- 
stmtion of this ncu screen And ^our dealer Mould 
pladiv pi\c jou one ★ The Patterson Screen 
Coinpain, Dept R A D, Tounnda, Penna^ USA 
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Buck X'Ray Film for ninety days— Observe 
the value of fine detail, which is free from inherent fog— 
Feel confident that you are getting in your radiographs all 
that can be had — Then you will appreaate real quality and 
the advantages gained by using Buck X-Ray Film. 


SERIAL RADIOGRAPHS 


of the 

STOMACH and duodenum 


VERTICAL SERULOGRAPH 


Tins 


compact and ^ cry effectn e de«ce makes possible 
serial radiographs of portions of the gastro-mleslinal sj s- 
tem as they are nsuahzed on the fluoroscopic screen. It 
is also lery cffeclne in rathographing iodised oil studies 
in conjunction irflh the fluoroscope. 

The apparatus is equipped mth four cassettes for films 
3^4 4^4 inches, the cassettes heing numbered outside, 

■with a corresponding number on each radiograph 


The Serialograph is hung on the frame of the fluoro- 
scopic screen bj means of a clamp ivhich has ample range 
of i crtical adjustment 




HORIZONTAL POLYGRAPH 



This dcncc. uhicli is of the tunnel t\pe. 
is designed for the purpose of making 
four rapid successne exposures on one 
10 X 12 film 

Before the cassette is inserted the patient 
mai be fluoroscoped from below, thus 
insuring that the part to be radiographed 
is within tbc field of the aperture. 
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PIONEERS IN THE FIELD 
OF ADVANCED X-RAY 
EQUIPMENT 


The Perfected 
RAY AND 
SHOCK-PROOF 

THERAPY 

TUBE STAND 


pOMPLLTE rnOTLCTION from liigh voltage 
' currentv— in cTCCis of tlio full voltage rat- 
ing of the lube — Conrriiieiier, Flriibihly, Sliirihnenn 
— all are di'tinctive features of the nea Keleket Per- 
feeted Tlicrapj Tube Stand 

Ml cables arc eoraplelelv coneealed Treatment 
position ninv be shifted rnpidlv There is generous 
length of travel in even plane High speed ball 
bemngs assure the utmost frcedoia and ea«e of 
movement, \ single locking devne rigidlv anchors 
the tube in aiiv position 

1 liique design provides adequate clearance for the 
X-rav tube in all climates vet no oils or insidiiting 
liquids arc used in the drums I liters arc arranged 
with color labs for visual idcntirieation The pri- 
marv beam is confined to the trcatniciit portal 
Construction is full tubular design, providing for 
rail mounting when rec|Uircd 
l)cvclo])cd and prccisclv built 
accairding to the csacting stand- 
ards that have characterized 
Kclekel ccjuipnicnl for more 
than a quarter of a century 
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This Eastman adahletisement appears m May medical journals It calls 

to the attention of general practitioners the t'^ahie of \-ray evamination m earl) 
discover) of hone disorders It advises them to refer their patients to a com- 
petent radiologist • In radiography of such cases you wU find that Eastman 
Ultra-Speed X-ra) Film produces radiographs mth a ivealth of dehcate detail 
These films are extrcnich sensitive Each one is exactly like the last — exactly 
like the next • For successful results, standardize on Eastman Ultra-Speed 
Safety X-ray Film Eastman Kodak Co , Medical Diinsion, Rochester, N Y 
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Important developments and radical 
improvements tn deep therapy x-ray 
apparatus, through collaboration of 
the physicist and the radiologist, hat e 
effected such radical changes tn the 
application of this form of therapy 
that many laboratories upon tniesh- 
gatson find then present facilities 
deadedly inadequate 


T he $tattlingl> increasing demand for x 
raj therap) in us \arious forms is 'ssell 
known to everj radiologist In the light of 
present daj knowledge and what research 
has made asailable in improved equipment, 
do your facilities offer this t)pe of sets ice 
according to the newer standards’ 

We are modernizing the facilities for spe- 
cialized laboratories everywhere — with the 
most complete line of deep therapy apparatus 
in the history of our organization— and can do 
the same for you Forty years' experience in 
the manufacture of X ray tubes and equipment 
IS assurance that we are competent to serve 
your best interests 



Ask us about tlfelKH3 X-Ra> Unit, at present 
one of our mdst’pqH*'!®'' therapy units This 
unit offers a cpmbiDitton sen ice, i e , for x 
ray diagnosis op to I’oo kv p , at 100 ma, in 
addition to x ray therapy up to 200,000 volts 
at as high as 30 ma. It serves ideally as a nucleus 
for future expansion, as with the addition 
later of a capacitor'unir the range of x ray 
therapy may be increased to 300,000 volts at 
10 ma. Recent installations include operation 
of the X P T Coolidge tube in oil in a shock 
proof container 

Write for further information -let us advise 
with you regarding the mdmdual require 
ments of your laboratory 


GENERAL E L E C T R I C ^ X-RAY CORPORATION 

2012 Jackson Blvd- Branches m Principal Cjttvs ChIcogO/ Illinois 





OSTEOLYTIC BONE TUMORS^ 

3- LEOPOLD TACEES. : LD . c'L : LARCE L. SESSILLN'. ALD. P'o; R-pc'-'- 


Fro~ tire Itetjsrcrrenc of Raifo’cc^. icr 2 lotriic. Sf 


ncs:j tri. Lorc 


^sHERE hzs beer ar iacreasfno interest 
j'l r 2 recem jesrs in. the sabiect o: the 
“■ dfs^oss of bore tenors, ere largely 
to the ortstardirg cortiibrtiors o: Aireri- 
car irrestfrators. Becarse o: this ho*^- 
e-er. there has also arisen a tercercy to 
regard the srbject as having arrived at the 
stage o: ease and accrracy. Certainly, 
ah erperierred radiologists are familiar 
vith the typiral lesions occurring at the 
usual age. the usual site, end having the 
usual appearance. It is our hnpression. 
honever. that in any indivicnal case, these 
uomal criteria may be o: no use and that 
even the cinerentiatfon bemeen benigti 
and malignant mav not be p'ossible. 
It is proposed to shot- some of the more 
unusual cases of osreohnic bone turners 
that have come under our obser—ation. and 
to discuss the roentsen Sneinns in these 


in.'. o" o~ ijs‘ec\ f-r Bo~e 

Cystic disease 
Giant-cell tumor 
Angioma 
Chondroma 

Osteogemc sarcoma' liposarcoma 

^lultip'.e myeloma soHtary and 
diSusej 


arc dhmse 


PjicLoI'jxat &pc5:rf cf CCcrtii 
C--r.2Cir- tS-D-c-'l istn.” 


In'v'oh 


rc ers- 


ease: 

mntnomatosis 


ivee. z.- Arti— =t- 


Lenl-remia and certain, anemias 

B. DiSerential diagnosis nrom. 

Cystic tuberculosis 

Fibrocystic disease and rarefvfng 

Bone changes in lepros}' and Ray- 
nand's disease 

lated lesions 

Brodre s aoscess and metastatic 
osteomyelitis 
Parasitic diseases 

cTgsr r Dmeure. — ^There are four clinical 
types of cystfc tumors of boue: 

1- The f/’hhy co"? mm in patients 
sped &om .i to 1-5. usuaEy fonnd foUcmnc 

3- rTTm. 

2 -Tcu.y 'ce msf borderinc cfrectl"* 
on the epiphyseal line on the nietanhvsecl 
side, containing giant-cell areas htstolorf- 
caHy. Some authors reter to this tvoe as 

boue cysts are ‘ b'urued-mit" 'gLnt-ceH 
cUiLiOrs- Such cysts often roentsenoloci- 
cally have the typical appearance of the 
latter tumors and are tndistnictiishab''e 
from them. 
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J ACHES AND SUSSMAN 


minuted fracture, nor m bone atrophy from 
disuse 

Giant-cell Tumor — RoentgenologicaUy, 
as Kirkbn and Claude ISIoore (7), as w ell as 
Peirce (9), har-e so ably pointed out of late, 



Figs 2-4 and 2-5 iMale, aged 
sarcoma 2 4, taken Maj 9. 1931 
roentgen therap> 


portion of the bone, the lysis extending 
toward the cortex so that either a thin 
shell of bone remains or none at all 

The present case (Fig 1) is a female of 26 
who noticed a gradually increasing swelling 



16 Pathologic diagnosis Osteol>tic 
2-5, taken Sept 8 1931 after deep 


the giant-cell tumors fall roughly into two 
groups 

1 An asjTnmetncal bone destruction 
in an epiphysis m the adult, or juxta- 
epiphyseal in a child, beginning subcorti- 
cally and extendmg centrally The ex- 
panded bone shell is extremely thm and is 
often soon perforated The tumor may be 
trabeculated early There is no penos- 
teal reaction 

2 Homogeneous hsis of the central 


around the left knee about three months 
before this first exammation She suffered 
a slight trauma three weeks later but 
roentgen exammation made elsewhere 
showed no bony changes There was some 
fullness m the subquadnceps bursa The 
pam and swelling continued and were 
treated locally with massage About one 
month pre\uous to the date of this report, 
following another relatively shght trauma, 
the femur uas fractured and Figure 1-A 



3 The typical location of latcnl cyst 
IS m the mid-shaft of a long bone It is 
presumably a cyst whicli developed early 
in life, became quiescent, and thereafter 
vas displaced toward the mid-shaft In 



Fig' 1 t and I B Female aged 2d 
cell tumor 1 1, taken Feb Id I‘»32 
roentgen tlicrap\ 


marks wall be confined to a few, con- 
cerning certain difficulties m diagnosis 
In multiple myeloma there may be marked 
decalcification of the bones and areas of 
rarefaction upon which, roentgenologically, 



Pathologic diagnoii'! Osteoljtic giant- 
1 B, taken Sept 10 1032 after deep 


the growth of the bone The patient m 
this condition is apt, therefore, to be 
older and the symptoms of longer duration 
The bone near the defect may be strength- 
ened by a thickening of the walls of the 
ca\aty In the absence of this increase 
in density of the surrounding corte\ it is 
impossible to differentiate the lesion from 
the rare instances of central chondroma 
Metastatic malignancy or myeloma of this 
size would have thinned and perforated the 
cortex to a very considerable degree This 
will be referred to later 

4 Osteihs fibrosa cystica already has 
been discussed thoroughly and our re- 


one would make the diagnosis, yet micro- 
scopically there is no tumor Such cases 
have often been assoaated iwth meta- 
static deposits of calaum m the lung, 
gastnc mucosa, and kidnej^s, charactenstic 
of parathyroid hyperfunction (Bulger and 
Barr (1) Klemperer (8) reported a case of 
parathyroid tumor in assoaation with 
carcinoma of the breast and bone meta- 
stases which certainly would have given 
nse to considerable confusion, if studied 
onlj' roentgenologically Determmation of 
the serum calcium wnuld be of diagnostic 
importance, since hypercalcemia is not 
found m metastatic mahgnanc)% com- 
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and It may be multiple Besides the long 
bones, the bones of the face, the pelvis 
(Fig 3), tlie skull (Fig 4). the vertebrae, 
the mbs, and the tarsal bones are subiect to 
the disease 

Angioma — The differential diagnosis of 
the simple loculated tj'pe of giant-cell 
tumor from angioma in the long bones may 
be difficult Typically the angioma occurs 
in the metaphysis adjacent to the epi- 
physeal line Its appearance has been 
described as being most like that of a 
peculiar soap bubble The loculations of 
angioma are somewhat smaller than those 
seen in giant-cell tumor and witliin them is 
seen a fine, fibnllary network The tumor 
may ' extend into the marrow ca\uty 
Pathologic fracture is I'^er}’’ rare The 
cortex IS not expanded but is partially 
eroded so that the shell of bone may be 
paper-thin The periosteum may be raised 
above the cortex but is intact The ap- 
pearance of angioma in a flat bone is, of 
course, entirely different and does not fall 
inthin the realms of this discussion 

Chondroma — Chondroma when it oc- 
curs as the typical, small, translucent, and 
rarefied area centrally in the shaft of the 
bones of the hands or feet is not difficult to 
diagnose A case was obsen^ed by us 
which had the unusual feature of complete 
perforation at one comer of the lesion 
We do not believe, however, that this 
has any defimte relationship to the patho- 
logic report of chondromyxosarcoma We 
beheve that the lesion is essentially benign 
Metastatic Osteom^ehhs of the Hn- 
meriis — A case (Fig 5) is mtroduced at 
this time to demonstrate a lesion which 
has destroyed a large area of the cortex, 
has the smooth punched-out appearance 
of a cystic or metastatic lesion, but m which 
the diagnosis of metastatic osteomyelitis 
is made by noting the irregular bone reac- 
tion about the lesion, extending down the 
shaft, and the slight irregular periosteal 
reaction about the local lesion The 
diagnosis was confirmed by operation and 
pathologic examination 
Osteolytic Osteogenic Sarcoma — It ap- 
pears to us that the pnmary malignant 



Fig o Mctastahc osteomj clitis (operation) 


osteolytic tumors of bone are best classified 
for roentgen diagnostic purposes into the 
following three groups, based on the gross 
and, therefore, roentgen appearance rather 
than on the histogenefac basis which has 
been so ably suggested by Geschickter and 
Copeland (5) We have found this group- 
mg more useful for practical purposes 
1 Giant-cell sarcoma (cliondi oblastic sar- 
coma) This tj’pe is practically indis- 
tingmshable from giant-cell tumor roent- 
genologically It is usually metaphy- 
seal m ongm, early invading the epiphysis 
but rarely invading bone in the opposite 
direcbon Typically, as in giant-cell 
tumor, It shows a central area of multi- 
locular destmction When the cortex is 
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I iR ^ Gn,iit ccl! tutnor of iliuni 


shows practicnlly the same appearance as 
that taken elsewhere immediately follow- 
ing fracture It w’lll be noted that there 
IS an unusual degree of bone absorption 
about the site of fracture, wiUi relatively 
little cMdencc of callus fonnation With 
immobilization, the osteolysis continued 
and there w as no o\ idencc of bone re- 
generation or healing Blood Wasser- 
mann was negative A biopsy made at 
this time w'as considered unsatisfactorj’' 
as studied at this institution The films 
and historj' w'cre reNicwcd at another in- 
stitution and considered as rc\eahng os- 
teolytic sarcoma How'ever, a subsequent 
biopsr at this hospital showed a typical 
giant-ccll tumor structure and the patient 
was treated with roentgen radiation 

The osteolysis continued (Fig 1-B) 
The patient has passed from our observa- 
tion but the family physician informs us 
that roentgen therapy was continued and 
recalcification has begun 

In general, roentgenograms m these 
cases give evidence of a hazy, homogeneous 
mass, filling the space occupied by the dis- 
solved bone, frequently extending beyond 
the cortex and pushing the soft tissues 
ahead of it The periosteum is not sepa- 



Tig 4 Gianl cell tumor of skull \itow points 
to lision (The scratch is on the film and hasnothmg 
to do with the pathologic condition represented ) 


rated , there is no reactive tnangle There 
IS no bone structure visible in the tumor 
The edges of the adjacent bone appear 
healthy and smooth The epiphyseal Ime 
does not act as a bamer Of particular 
importance is the fact that these giant-cell 
tumors go on to progressive lysis, so that, 
as in the present case, the entire low’er end 
of the bone is destroyed Pathologic 
fracture often is the first and only symp- 
tom It was noted in the present case 
that after hea\y roentgen therapy, the 
osteolysis progressed to an even greater 
degree, and this has been noted before in 
tins type of case Yet often, if a sufficient 
period of time is permitted to elapse, bone 
regeneration does take place in most un- 
expected instances Thus happened in a 
case which we judge to be similar to our 
own, referred to by Derr ( 3) at the meeting 
of the American Roentgen Ray Society m 
1931 

The suggestion of Herendeen (6) that 
on these grounds roentgen therapeusis be 
used diagnosticall}' must be accepted with 
caution In Figures 2-A and 2-B there 
IS demonstrated an osteolytic sarcoma, 
with recalcification after heaio^ roentgen 
therapy, the patient dying of pulmonarv 
metastases three months later 

Giant-cell tumor is not necessarily con- 
fined to the end of a long bone exception- 
ally it may occur elsewhere m the shaft 
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i\as an encapsulated tumor, attached to 
the head of the fibula, pushing the soft 
tissues aside, while the third was a diffuse 
process simulating multiple myeloma No 
such cases have come under our observ’^a- 
tion They are mentioned merely to 
indicate a possible further group 

Solitary Myeloma — The roentgenologic 
appearance of diffuse myeloma is quite 
well known As a single lesion, however, 
it IS not common but has been reported at 
inteiA’^als, particularly m the Enghsh litera- 
ture It appears under various other 
names such as “plasmocytoma,” “reticu- 
lum cell sarcoma,” “pnmar}’ lympho- 
sarcoma,” and "large round-cell sarcoma ” 
These are probably all ivithm the group of 
multiple myeloma which Ewing defines as a 
specific mahgnant tumor of bone marrow 
ansmg probably from a single cell t\qDe, 
characterized by multiple foa of ongm, a 
uniform structure consisting of plasma cells 
or then denvatives, and rarely metastasiz- 
mg The sofitar}-' lesion appears as a large 
rounded, punched-out area extendmg pe- 
npherally from a central focus m the 
medulla Its edges are well defined, there 
IS no bone reaction, and there is a rapid 
thinmng of the cortex which overhes the 
lesion Early perforation occurs, followed 
finally by complete meltmg away of the 
cortex (Fig 6) The lesion usually, as m 
metastatic carcinoma, is at the site of a 
nutrient artery The lesion may be soh- 
tary or a few similar lesions may appear 
subsequently m other bones Although 
pathologicaU}’- these tumors infiltrate sur- 
roundmg tissues after perforatmg the cor- 
tex, this is not an outstanding feature 
roentgenologically "^\rhen they occur at 
the common site of metastatic carcmoma, 
as, for example, the mtertrochantenc region 
of the femur, they are mdistmguishable 
from it They do occur also, however, at 
unusual sites such as m the bones about 
the ankle joint and those about the elbow 
Chloroma, a rare, smgle, destructive 
lesion ansmg near the orbit, iviU simulate 
multiple myeloma even under the micro- 
scope The differential diagnosis is usu- 
ally made chmcally 


Solitary Metastasis — Sohtary metastasis 
occurs with sufficient frequency to make it 
of considerable importance m differential 
diagnosis Copeland (2) states that skele- 
tal metastasis from carcmoma of the breast 
is sohtarj" m 25 per cent of the cases The 
majonty of these sohtary lesions occur m 
the vertebrae, pelvis, or femora They 
are usually osteoljdic From the roentgen 
exammations solitary deposits were found 
m 60 per cent of hypernephromas meta- 
stasizing to bone The endence of sohtar)’^ 
osteolytic bone metastases from carcmoma 
of tlie thyroid or lung appears to be at 
least as high as this, perhaps even higher 
There is almost always an imtial medullary 
involvement, ivith subsequent destruction 
of the cortex from vathin There is 
practically no periosteal reaction I\Tule 
the usual site of the tumor is at the 
entrance of the nutrient artery in the 
femur, it often occurs well above this site 
Sometimes a motthng, due to increased 
density of bone, occurs withm the area of 
destruction and there is thickemng of the 
cortex above and below the site of meta- 
stasis, due to bone repair Microscopically 
there are almost always both osteoblastic 
and osteoclastic phenomena, one or the 
other predormnatmg, so that an occasional 
roentgen finding of the above-described 
character is to be expected After deep 
roentgen therapy there is often evidence of 
considerable bone repair The differential 
diagnosis of sohtary metastasis from osteo- 
lytic sarcoma, particularly m the pelvis or 
spme, may be impossible It is said that 
the sarcoma has a more defimte edge sepa- 
ratmg the disease from the healthy bone 
and that it grows more rapidly In the 
long bones, early stages of metastases are 
apt to be central, whereas the correspond- 
mg stages of sarcoma are apt to be sub- 
penosteal Smce, however, the latter le- 
sion rapidly becomes central and there do 
occur subperiosteal deposits of metastatic 
mahgnancy earned by the lymphabes, this 
differentiation is not of much practical use 
Time has permitted only the demon- 
stration of cases of osteolytic neoplastic 
processes whose outstanding or only mam- 



396 


RADIOLOG\ 


perforated, the penosteum is raised, but 
there is no bone formation from its inner 
side It IS probably in this group that the 
so-called malignant giant-cell tumors be- 
long Ewing (4) noted that such a tumor 


and commonl} involves the shaft of the 
bone either m its middle area or its meta- 
physis There are areas of medullar)^ 
bone destruction of a worm-eaten appear- 
ance, without any defimtely circumscribed 



I ig G Solitarj iiijcloma, "plasinocj (oma’ (pathologic diagnosis) 


IS from the act) beginning a definite de- 
structive process, iniasive, and intli the 
structure showing spindle cells 

2 Osleolytic sarcoma — carhlagtuous 
form — This type usually occurs in young 
mdividuals, there being a central area of 
irregular destruction evtendmg through 
the expanded cortex, with resultmg perios- 
teal reaction In early cases tlic destruc- 
tion is subcortical and usually in the region 
of the epiphysis The cortex is thm, 
later melting away In this case the perios- 
teal reaction may take the form of the 
“reactive triangle” of Kolodny (Note 
Figs 2-A and 2-B ) 

3 Osteolytic sarcoma — fibro-osseous 
— xhis type usually occurs m adults 


margin and without new bone formation 
Some of these centrally developing tumors 
are patliologicaU}" the mahgnant bone 
aneurysms 

Inadentall}, Stewart (10), of the Memo- 
nal Hospital, has recently described three 
cases of penthehal, alveolar, or diffuse bone 
tumors, ivith pseudo-epithelial, spmdle, or 
polyhedral cells, which stain with Sudan 
III, and are thought to take ongm in the 
fat tissue of the marrow There are 
also many giant cells present These 
tumors, he feels, are best described as 
pnmar)'’ hposarcomas In one case, there 
was very nearly complete destruction of 
the radius and partial destruction of the 
ulna, with pathologic fracture Another 


PERICOLITIS INVOLVING THE CECUM, ASCENDING COLON, AND HEPATIC 
FLEXURE, FROM THE STANDPOINT OF THE SURGEON^ 

By ARTHUR G FREY, AB,MD,FACS, Clncago 


O PERATIVE surger)^ has contnb- 
uted m a great measure toward the 
solution of many diagnostic prob- 
lems The rdle whidi surgical explo- 
ration has played in the clarification of 
the pathologic basis of symptoms re- 
ferable to the abdomen requires no elabora- 
tion There is, however, one phase of 
abdominal involvement which has been the 
subject of considerable speculation and 
discussion — I refer to the matter of pen- 
colitis, or pencohc membrane, more famil- 
iarly designated as Jackson’s membrane, 
as an etiologic factor in abdominal com- 
plaints 

Jabez N Jackson, m a paper presented 
before the Western Surgical Assoaation 
m 1*108, defimtely descnbed a membranous 
veil m connection vnth the cecum, as- 
cending colon, and hepatic flexure which 
he felt was of great significance in the 
causation of abdominal disorders I can 
do no better than quote, with his per- 
mission, some portions of his original arti- 
cle in which he mcorporates a report by 
Frank Hall, pathologist to the Kansas City 
General Hospital, describing the condition 
as found at postmortem as well as on the 
operating table 

"The specimen of ascending colon which 
you have presented to me as a type of the 
pencolitis you have been mterested m exhibits 
the following gross and microscopic features 
The speamen presents the caput coil with 
attached appendix, the ascending colon, and 
short segment of the transverse colon 

"From a point just at the hepatic flexure 
to 3 in above the caput there spreads from the 
parietal margin over the external lateral 
margin to the internal longitudmal muscle 
band a thm vascular wil in which long, 
straight, unbranchmg blood vessels course, 
most of which are parallel with each other 
and take a slightly spiral direction over the 
colon from the outer upper pentoneal attach- 

' Presented before the Radiological Society of North 
Amenca at the Seienteenth Annual Meeting, at St 
Louis, Nov 30-Dec 4, 1931 


ment to the inner lower portion of the gut, 
ending just above the caput The appendix 
IS not implicated in any way 

“Coursing with the blood vessels are num- 
bers of shining narrow bands of connective 
tissue which gradually broaden as they go, 
and end m a slight fan-shaped attachment 
at \anous points on the antenor and inner 
surface of tlie colon At these pomts of attach- 
ment the gut IS held in rigid plication 

“The entire specimen conveys to the ey^e the 
idea that an edematous fluid lies beneatli 
this delicate membrane, and reminds one of 
nothing so much as an edematous arachnoid, 
so often encountered on removing the dura 
mater from the brain of a dead alcoholic 
The colon seems placed m a diaphanous bag 
slightly' too short to contain it without wrink- 
ling At the beginning of the hepatic flexure 
the dravm membrane particularly ungulates 
the contained colon Here and there are spots 
and tags of fat beneath the cobweb On 
handling, the specimen of colon slips about 
in Its bag without entire freedom as a fetus 
without Its amniotic sac A portion of the 
parietal pentoneum has been removed with 
the colon and shows that the membrane and 
blood vessels arise m, and are contmuous with, 
the structures of the parietal peritoneum, as it 
sweeps over the colon The entire structure 
seems to be pentoneum, loosed from its close 
connection to the abdommal wall and colonic 
surface by some serous exudate, after which 
the particular vasculanzation and connective 
tissue banding has occurred as a chronic 
reaction to irritative mfluence 

“In addition to this descnption we would 
add some observations of the condition as 
observed in quite a number of living subjects 
seen in the course of surgical operations The 
transparent, vascularized veil-appearance of 
the membrane strikes one s attention very 
forcibly, with the parallel bright red vessels 
running with the long axis of the ascending 
colon In some instances it appears as though 
the membrane comes on to the colon from the 
lateral parietal wall just above the cecum 
and courses directly upward, to disappear 
beneath the liver on the upper superior layer 
of the transi'erse mesocolon In other m- 
stances it seems attached like an adhesion 
to the under surface of the hver, well anterior 
to the normal pentoneal reflection Again, 
m other cases, it appears as though it had begim 
above and descended on the colon to its 
399 
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festation is m the skeletal sji-stem These 
cases are some of the more unusual ex- 
amples, imusual in regard to appearance, 
occurrence, site, or age of mcidence It is 
hoped that this presentation will serve to 
emphasize the fact that it is necessary to 
marshal all available data before a diagno- 
sis IS ventured from a roentgen film The 
lesion should be studied with regard to 
whether it is single or multiple, or whether 
or not it is part of a systemic disease 
Upon the roentgen film the appearance of 
the area of lysis, its location, whether cen- 
tral or subperiosteal, the degree to which 
the cortex is destro}'cd or expanded, the 
amount of penosteal reaction, the pres- 
ence or absence of bone reaction are of 
greatest importance In tlie unusual case, 
biopsy ivith thorough exammation of 
adequate matenal should be resorted to 
early, although occasionally it is wise to 
prepare the lesion by deep roentgen 
therapy This form of therapy certainly 
can do no harm and is practically always 


indicated m the osteolytic bone tumors 
Recalafication will often occur m unex- 
pected instances pro\nding sufficient time 
is allowed but this should not be used 
diagnostically 
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mists have reported the occurrence of 
pencohc membrane in postmortems im- 
mediately following birth 

Acquired — ^The presence of pencohc 
membrane has been mterpreted as an 
effort on the part of Nature to correct a 
developmental defect, which resulted in a 
failure to obtam normal fixation of the 
ascending colon In normal mdmduals 
the ascendmg and descending colon should 
be fused to the panetal pentoneum in a 
way which practically fixes the large 
bowel Embryologists and anatomists, 
however, have made the obser\''ation that 
from 20 to 40 per cent of persons do not 
develop normally m this respect, resulting 
in a mesentenc defect which most fre- 
quently mvolves the cecum and ascendmg 
colon — the primitive mesentery, as it 
were, a reversion to the normal arrange- 
ment m quadrupeds 

As a result of this defect m normal 
fixation of the ascendmg colon and de- 
pendmg upon the extent of this defect, 
varying degrees of mobility of the cecum 
and ascendmg colon result To this 
unusual mobihty is due visceral displace- 
ment, associated with more or less ex- 
tensive membrane formation, which, as I 
have said before, has been regarded as an 
effort upon the part of Nature to compen- 
sate for a developmental defect In many 
instances, this compensatory effort is 
successful Very often, however, this 
corrective process "goes wild,” thereby 
causmg a multiphaty of organic and 
functional abnormalities of the bowel, 
with then consequent tram of symptoms 
Inflammatory — The frequent assoaa- 
tion of chrome appendiatis, colitis, and 
chrome mvolvement of the gall bladder 
m the presence of these membranes, and 
the frequent mvolvement of the organs 
mentioned by the pencohc membrane has 
led to the feelmg that there may be an 
inflammatory basis for then presence 

SYMPTOMS 

Although the pathologic basis for these 
membranes be more or less mdefinite. 


their presence as observed by surgeons 
explams m a most convmcmg manner 
the possible basis for the many symptoms 
referable to chronic mvolvement of the 
abdominal cavity These broad bands, 
by their encroachment upon the colon, 
frequently cause trouble at the ileocecal 
junction, and are capable of producing a 
narrowing of the lumen of the bowel, also 
abnormal angulation at the hepatic flexure 
If very extensive, they may also involve 
the duodenum and jejunum m fact, no 
portion of the abdomen is exempt from 
their influence I do not propose to delve 
extensively into the symptom-complex 
that may result from the permaous action 
of these membranes Studies in many 
mstances have shown that they are a 
definite factor m the production of intesti- 
nal stasis, rangmg from mild forms of 
chronic constipation to severe obstruction 
These membranes, m most instances, fall 
short of properly supporting the cecum 
and, as a result, we find this condition 
assoaated ivith enteroptosis, the functional 
and orgamc symptoms of which are familiar 
to clinicians The symptomatology in 
many cases diagnosed as chronic appendi- 
citis IS based upon the presence of pencohc 
membranes invohnng the cecum and ap- 
pendix, and the removal of the appendix 
has in many cases not produced the de- 
sired result because the presence of pen- 
cohtis as a factor in the production of the 
symptoms was overlooked The symptoms 
m the presence of a pencohc membrane 
may simulate gall-bladder disease, chrome 
gastro-mtestmal involvement, and even 
pehuc trouble , in fact, pencohc membrane 
may be the basis for the symptoms m- 
voUnng the organs mentioned 

diagnosis 

The diagnosis of pencohc membrane 
IS based on the history of the case, evalua- 
tion of the symptoms, physical examma- 
tion, and x-ray study Suggestive pomts 
in the history and symptoms mclude 

1 Historj'' of chrome pam and dis- 
comfort m the region of the cecum and 
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termination, usually just above the cecum 
We have also seen vt pass across and upward 
to the transverse colon, which, m some in- 
stances, was apparently drawn down by the 
membrane, practically parallelmg the ascending 
colon to the Icwl of the cecum In this case 
the gastnc symptoms were marked as a result 
of the mechanical gastroptosis thus produced 
In one instance this membrane was so dense 
as to lose entirely its apparent vascularity 
and transparency, and it looked hke a solid 
sheet of organized fibrous tissue, beneath 
which the ascending colon was so lost that it 
could not be seen at all imtil the membrane 
nas divided and brushed aside when an 
apparently normal, though contracted colon 
became evident 

"In no instance does this membrane re- 
semble our ordinary conception of an adhesion 
It IS never adherent to the abdominal wall nor 
to any conbguous loops of small mtestme 
Instead, it resembles more closely than anj- 
thrag we can describe a thm pterygium 
In recent cases the membrane is quite free 
and produces but limited rcstnction to the 
underijmg colon In more adranced and 
charactenstic cases it seems to bind the colon 
close to the postenor abdommal wall and 
produces such marked angulations and con- 
volutions of the colon as practical!) to produce 
a stncture of its lumen, m fact, m one case 
seen m autops)’’ when a stream of water was 
caused to flow mto the cecum through the 
ileocecal valTC, the cecum distended almost to 
burstmg, and yet none of the fluid would pass 
through the ascending colon and past the he- 
patic flexure until it was milked through with the 
fingers It is also noteworthy that m the large 
majority of cases the cecum was not mvoh'cd 
m the membrane at all, nor was the appendix 
invested, except when it occupied an ascending 
position at the outside of the colon, and then 
it was covered by the membrane as it was re- 
flected on to the colon from the lateral parietal 
wall The appendix m almost ever}' case 
was rather small and sclerotic We hai’c seen 
the membrane in one case m which there had 
been, years before, an appendicular abscess, 
which was drained In this case the cecum 
was likewise markedly mvolved in the mem- 
brane The angulation of the colon is generally 
most marked at the hepatic flexure There is 
always a wry loose space where the membrane 
mn be easily picked up at the outer angle, 
where it passed from the colon to the outer 
parietal wall ” 

From the descnption presented it be- 
comes evident that we have under con- 
sideration a condition which offers many 


potentialities from the standpoint of patho- 
genesis m Its relation to abnormal condi- 
tions mvoFnng the cecum, appenduv, as- 
cendmg colon, and hepatic flexure Studies 
along this line have shown that these 
membranes are not necessanly limited 
to the areas menfaoned, however, the 
portions of the intestmes referred to con- 
stitute the greater number of clinical 
problems The recognition and proper 
evaluation of pencohtis as a factor m 
abdommal involvement must not be over- 
looked by the surgeon In many cases 
where an appendux has been removed 
upon the diagnosis of chronic appendicitis, 
the reason for the pabent’s failure to ob- 
tain relief has been the presence of a 
pencohe membrane which was not taken 
mto considerabon as a causabve factor 

ETIOLOGY 

The pathogenesis of the pencohe mem- 
brane has been the subject of considerable 
study Opimons vary as the basis of 
their ongm, but no de^te conclusion has 
as yet been reached from the etiologic 
contentions which have been advanced 
Studies m comparabve anatomy of the 
abdomen reveal essential differences in 
abdommal structure m quadrupeds as com- 
pared to human types In quadrupeds the 
liver is suspended b)- the mesenterj' and 
the large mtestme has a long mesenter) 
and IS freely movable In man, the hver 
is fused with the diaphragm and the as- 
cendmg colon and the two flexures are 
normally fixed to the postenor abdominal 
wall without the mtervenbon of a mesen- 
tery This IS apparently due to prenatal 
fixafaon in man by adhesions bebveen the 
panetal and nsceral pentoneum m an 
effort to mamtam the organs menfaoned 
m their respective posibons, thereby pre- 
veatwg them from dropping into the lower 
abdomen 

From an ebologic standpoint, the causes 
of pencohe membrane have been dmded 
into (a) congemtal, (b) acquired, and (c) 
mfiammatory 

Congemtal — Embiyologists and anato- 



THE RECORDING OF CARDIAC MOVEMENTS AND SOUNDS BY THE 
ROENTGEN RAY (KYMOPHONOROENTGENOGRAPHY)' 


By I SETH HIRSCH, M D , Neio York City 
Professor of Rad^oIog^^ New York University and Belleinie Medical College 
From the Department of Radiolog)', Beth Israel Hospital, New York City 


PART 1 


O UR knowledge of the movements 
of the heart is based on ammal ex- 
perimentation, on transitor)' ob- 
sen^ations of the opened chest, and on ex- 
amination by roentgen-ray methods 


on this subject, because the rapidity and 
complexity of the movement makes an ac- 
curate analysis difficult Cmematography, 
either by photography of the fluoro- 
scopic image or by direct senal roent- 



Figs 1-A and IB In the ordinary kjTnogram such as is used m the physiologic labora- 
tones the up-and-doivn movement of a lever of a tambour is recorded m the form of a wave 
on a mcmng surface (blackened drum) In the roentgen-kj mogram, however, the moving 
pointer is replaced bj the shadow of a moving portion of the heart surface and the drum by a 
moving photographic film To gel the movement of onl> a small portion of the heart surface, 
the chest is covered bj a sheet of lead m nhich there is a sUt The slit is placed opposite that 
portion of the heart it is desired to study A portion of the heart as it would be disclosed on the 
fluoroscopic screen through the slit in a lead sheet, is shown (Fig 1-A) as an expandmg and con- 
tracting black band If the fluoroscopic screen is replaced by a moving film (Fig 1-B) , the move- 
ment of the band of heart shadow is now recorded on the fUm as a slmdow with serrated edges 
There is no limit to the extent of the film, which may be moved in front of the slit under such 
conditions However, the movement of only a single point of the right and a smgle pomt of 
the left heart is thus recorded Instead of a single sht, multiple shts may be utilized (Fig 1-C) 

A record is now obtained of the movement of multiple points on the heart surface The move- 
ment of the film must now , how ev er be hmitcd to a distance just short of the distance between 
slits to avoid overlapping (Fig 1-H) 

Fluoroscopy, technically the simplest of genography, is impractical for routme 
the roentgen methods, throws httle hght studies and is comphcated both m techmc 

' Read before the Amcncan Congress of Radiology analysis 

at Chwago, Sept 25-30, 1933 There IS now available, however a sim- 
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appendi\ aggravated by distention of the 
cecum and reheved when this distention is 
less pronounced or disappears 

2 Chronic constipation which is resist- 
ant to the usual corrective measures, 
espeaaUy when this mtestinal stasis ap- 
pears to be progressive in character 

3 Chronic dyspepsia which is not 
assoaated ivith any definite evidences of 
disease of the stomach or gall bladder 

4 A history of so-called nenmus dys- 
pepsia or spastic colitis which persists in 
the face of medical measures 

Suggestive ph^'sical findings mclude 

1 Fmdmgs of a definite enteroptosis 
in the presence of the symptoms men- 
tioned 

2 Abnormal mobility of the cecum 

3 Abnormal fixation of the cecum 

4 Abnormal distention of the cecum 

The presence of physical signs suggestive 
of patholog}' m the nght side of the ab- 
domen, plus mtestinal symptoms inthout 
any definite tenderness over the area in- 
volved, IS a combination vuth which one 
frequently meets 

On deep inspiration the cecum is forced 
down by fixation of the colon on pressure 
ivith the left hand in the nght hjqio- 
chondnac region The cecum can be 
palpated with the nght hand and its con- 
tour, mobility, and texture satisfactonly 
judged 

The x-ray may be of defimte value 
The gastro-intestinal x-ray examination 
or the banum enema may reveal abnormal 
conditions of the cecum, kinks at the junc- 
ture of the cecum and ileum, and at the 
hepatic flexure, as well as narrovmg or 
distortion of the ascending colon 

In some cases the diagnosis may rest on 
an exploratory laparotomy, which I feel 
IS indicated in many cases m which gastro- 


mtestmal symptoms of long standmg 
fail to respond to non-surgical measures 

TREATMENT 

The treatment of pencohc membrane 
may be along palliative and radical hnes 
Palhative measures m cases ivith persistent 
symptoms are, as a rule, unsatisfactory 

Radical measures properly applied are of 
definite xalue I employ a nght rectus 
masion, exposmg the pentoneal cavity 
The cecum, appendux, ascending colon, 
and hepatic flexure are carefully explored 
The condibon, location, and mobility of 
the areas mentioned are carefully con- 
sidered and the pathologic effect of the 
membranes evaluated The surgical treat- 
ment of these membranes and of the 
colon depends upon conditions encoun- 
tered Any abnormahty met inth is cor- 
rected by proper section and treatment 
of the offending pencohc membrane Kinks 
and contractions are eliminated and ever}’ 
effort IS made to obtain fixation of the 
ascendmg colon which will permit nor- 
mal readjustment and contour I will not 
at this time descnbe m detail the types 
of operations required to meet different 
abnormahties encountered I wish to 
state, hov ever, that my surgical manage- 
ment of these situations is more or less 
consen'^ative I am not greatly mchned 
toward “short-circuiting" operations, which 
m my expenence with these cases I have 
found of practically no necessity 

In conclusion, I ivish to emphasize the 
desuability of the consideration of surgical 
treatment of gastro-mtestinal mvolvement 
of the chronic type which fails to respond 
to the ordmary non-surgical measures 
I feel that the surgeon, m many of these 
cases, has a great deal to offer the patient 
in his search for rehef 



HIRSCH RECORDING OF CARDIAC MOVEMENTS AND SOUNDS 


405 


the pulsator}’^ motion direct and transmit- when released, the film falls by its own 
ted, of the pulmonic structures are recorded weight On the front of the frame, be- 

Companson of the technic employed by tween patient and film, there is mounted a 


TABLE I —TECHNIC USED BY VARIOUS imfESTIGATORS 


j 

Sht 

Rate of film 
movement per 
second 

! 

i E^osurc 

Equivalent 
exposures 
per second 

Distance 

Goett 1 

3 mm 1 

0 cm 


6 

60 cm 

Crane 

2 mm 

5 cm 


26 

60 cm 

Knox 

Stenstrora and 

2 mm 

5 cm 


3 

(?) 

1 

Westennark 

1 mm 

2 cm 1 

2 sec 

10 

75 cm 

Stumpf 

2 mm 

5 cm 

2 sec 

12'/! 

! SO cm 

Stumpf 

0 5 mm 

12 cm 

3 sec 

8 

100 cm 

Hirsch 

0 4 mm 

i 1 2 cm 

1 sec 

30 

70 cm 


various workers shows differences m the 
size of the sht, the speed of movement of 
the film, and the foc^ distance (Table I) 
The ideal arrangement would appear to be 
a ver}^ narrow sht, a high speed of film 
movement, and a long focal distance But 
the smaller the sht, the faster the move- 
ment, the longer the distance, the greater 
would be the intensity of radiation neces- 
sar)'' to make a satisfactor)'^ kjTnogram at 
a two-meter distance Thus, with 0 4 mm 
slits and 1 2 cm per second film speed it 
is necessary to energize the tube with 300 
ma at 100 K V over a period of one second 
for a distance of 200 centimeters It is ap- 
parent, therefore, that at present techmcal 
limitabons to the production of the ideal 
kymogram exist The technic followed 
m this work is the closest approach to these 
conditions, considering present limita- 
tions m equipment 

The apparatus constructed by the hos- 
pital physicist, Myron Schwarzschild, is of 
the multiple-sht t}'pe It consists of an 
imperinous plate with slits of equal width, 
a mechamsm for moving a film at a con- 
stant speed behmd a grid, a mechamsm 
for energizmg the x-ray tube shortly after 
this movement begins, and for cuttmg off 
the energization of the tube shortly before 
the film movement ends 

The arrangement is essentially a gnd 
diaphragm mechanism with the spnngs re- 
moved In place of the gnd there is 
mounted a carnage to hold a 14 X 17 cas- 
sette This IS mounted vertically, so that. 


lead gnd consistmg of slits 0 4 mm mde, 
spaced at a distance of 12 mm from each 
other The gnd-diaphragm contactors 
have been so rebuilt that the exposure can 
be adjusted by means of a speed control 
A tune marker record, in fifths of a second, 
is impressed on the fihn durmg its expo- 
sure ® 

Smce the ividth of the shts is only one- 
thirtieth of the distance traversed by the 
film while the exposure is being made, the 
set-up must be such as gives a perfect film 
m one-thirtieth of the actual exposure 
tune An exposure of at least one second 
is necessary to cover at least one cardiac 
cycle Satisfactory kymograms may be 
made ivith 87 K V peak, 100 ma , at 70 
cm distance, for the average chest The 


lUis coDSisis Of a small electro-magnet mounted 
on the back of the fiber sheet ui such a way as not to 
interfere with the motion of the mechanism or cast a 
shadow The armature of this electro magnet is so 
extended as to project parallel to the edge of the film 
and near the edge Tins extension casts a shadow on 
the film and at every impulse produces a projecUon 
on the recorded shadow It is connected through 
battenes to a contact which is operated by clock-work 
or synchronous motor to close five times a second 
The synchronous motor dnvmg the time marker may 
be the same one which dnves the time marker of the 
electrwardiograph, so adjusted that the marks on the 
x-raj film come simultaneously tvith the fifth second 
divisions on the electrocardiogram la order to deter- 
tnme the heart beats in the electrocardiogram which are 
recorded by the x-ray, another electro-magnet of similar 
cons^cUon is mounted m front of the electrocardio- 
mptac camera and actuated by the voltage applied 

Mt on tte electrocardiogram, showmg when x-rays 
started and stopped, thus serving the double purpoL 
of onentmg and cheefang the timing mechamsm^ 
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pie graphic method of obtaining a perma- 
nent record of the movements of the heart 
on a single film Essentially, this method 
IS roentgenography through a sht dia- 
phragm placed close to the object m mo- 



Fig 1*C (Diagrammatic ) 


tion, the recordmg film not being at rest as 
m ordmar}’’ roentgenography but mo\ang 
at a constant rate of speed, at nght-angles 
to the direction of the sht Thus if the 
sht is honzontal the film moves in a verti- 
cal direction, if the slit is vertical, the 
film moves horizontally The motion of 
the object m front of the sht is recorded 
on the film m the form of a wave or curve 
For the study of the movements of the 
heart by the smgle slit method the antenor 
thorax is placed agamst a lead plate havmg 
a sht several millimeters wide By the aid 
of the fluoroscopic screen, the sht is so ad- 
justed that it crosses the cardiac shadow at 
a desired level The tube is placed behmd 
the thorax, with its focal spot at the level 
of the sht Fluoroscopy will now show 
the pulsatmg band-hke shadow of a narrow 
section of the heart (Fig 1-A) If the 
fluoroscopic screen is replaced by a film, 
moving at a regular rate m a direction at 
nght-angles to the sht (Fig l-B), themov- 


mg cardiac shadow will be projected on the 
film as a contmuous band whose edges 
bear waves correspondmg to the movement 
of the particular portions of the heart ex- 
posed in the sht The length of a record 
made in this way is limited only by the 
length of the film 

Such a smgle sht kjmogram can trace 
the movement of only one or two pomts of 
the heart surface It has the addibonal 
limitation of gi\mg neither the general 
form and contour of the heart, nor the 
morpholog}’- of the other thoracic struc- 
tures - 

In the multiple-sht method, the lead 
sheet agamst which the thorax is placed 
has many equally spaced shts (Fig 1-C) 
The length of the record of movement, of 
the particular part exposed m the vanous 
slits, IS now necessanly limited m order to 
avoid overlapping of the records (Fig 1- 
jD) The exposure is, therefore, hmited 
to the time it takes the film to move a milh- 
meter or so less than the distance between 
the shts The length of the mdividual 
records is limited, therefore, but bj'’ makmg 
the shts narrow and decreasmg the speed 
of motion of the film, a number of waves 
of each pomt sufficient for practical studj 
may be obtamed By the multiple-sht 
method, not only is the motion of the en- 
tire heart and its vessels dehneated, but 

’ This technical pnnciple \vus first applied m the 
study of the heart action b> the Polish physiologist, 
Sabat, in 1913, iihose article on the subject attracted 
httlc attention Later m the same year, Rosenthal 
(Munich) constructed a simple instrument which was 
used by Goett, iiho, in 1913, attempted an analysts of 
cardiac movements by this method They used one 
and two slits 

In 1910, A Crane m a paper on Roentgenology 
of the Heart' reported studies made by this method 
and compared them with jiolygraphic and electrocardio 
graphic curves 

Interest m the method then lapsed until 1929 when 
Kno\ of London del eloped a kymographic apparatus 
utilizing the more powerful sources of x-ray at his com 
mand Credit is due to Knox for havmg pointed out 
the possibility of the application of the method not 
only m cardiology, but in the study of the movement 
of the diaphragm stomach, and colon 

Stumpf m 1929, described a kymographic arrange- 
ment usmg muluple shts thus obtaming records of the 
movement of many pomts of the heart simultaneously 
He has applied this method to other organs beside the 
heart as indicated by Knox 
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the pulsator)^ motion direct and transmit- when released, the film falls by its own 
ted, of the pulmonic structures are recorded weight On the front of the frame, be- 

Companson of the technic employed by tween patient and film, there is mounted a 


TABLE 1— TECHNIC USED BY VARIOUS INVESTIGATORS 



Slit 

Rate of film 
movement per 
second 

Exposure 

Equivalent 
exposures 
per second 1 

Distance 

Goett 

3 mm 

0 cm 

i 3 5 sec 

6 

50 cm 

Crane 

2 mm 

5 c\n 

1 sec 

25 

60 cm 

Knox 

Stenstrom and 

2 mm 

5 cm 

S see 

3 

(?) 

Westennark j 

1 mm I 

2 cm 

2 see 

10 

1 75 cm 

Stumpf 

2 ram 

5 cm 

2 sec 

127: 

80 cm 

Stumpf 

0 6 mm 

12 cm 

3 sec 

S 

100 cm 

Hirsch 

0 4 mm ' 

1 2 cm 

1 see 

30 

70 cm 


various workers shows differences m the 
size of the sht, the speed of movement of 
the film, and the focal distance (Table I) 
The ideal arrangement would appear to be 
a ver)’- narrow sht, a high speed of film 
movement, and a long focal distance But 
the smaller the sht, the faster the move- 
ment, the longer the distance, the greater 
would be the intensity of radiation neces- 
sar}^ to make a satisfactor)^ k)Tnogram at 
a two-meter distance Thus, mth 0 4 mm 
shts and 1 2 cm per second film speed, it 
is necessary to energize the tube nnth 300 
ma at 100 K V over a period of one second 
for a distance of 200 centimeters It is ap- 
parent, therefore, that at present techmcal 
linutations to the production of the ideal 
kyraogram exist The techmc followed 
m this work is the closest approach to these 
conditions, considermg present lirmta- 
tions m equipment 

The apparatus constructed by the hos- 
pital physicist, Myron Schwarzschild, is of 
the multiple-sht type It consists of an 
impennous plate ivith shts of equal width, 
a mechamsm for moiong a film at a con- 
stant speed behmd a grid, a mechanism 
for energizmg the x-ray tube shortly after 
this mo\ ement begms, and for cuttmg off 
the energization of the tube shortly before 
the fihn moi ement ends 

The arrangement is essentially a gnd 
diaphragm mechanism with the sprmgs re- 
moved In place of the gnd there is 
mounted a carnage to hold a 14 X 17 cas- 
sette This IS mounted vertically, so that, 


lead gnd consisting of slits 0 4 mm mde, 
spaced at a distance of 12 mm from each 
other The gnd-diaphragm contactors 
have been so rebuilt that the exposure can 
be adjusted by means of a speed control 
A time marker record, m fifths of a second, 
IS impressed on the film durmg its expo- 
sure ’ 

Smce the mdth of the shts is only one- 
thirtieth of the distance traversed by the 
film while the exposure is being made, the 
set-up must be such as gives a perfect film 
in one-thirtieth of the actual exposure 
time An exTiosure of at least one second 
IS necessarj" to cover at least one cardiac 
cycle Satisfactor)" kj^mograms may be 
made with S7 K V peak, 100 ma , at 70 
cm distance, for the average chest The 


’ This consists of a small electro-magnet mounted 
on the back of the fiber sheet m such a waj as not to 
mterfere vnth the motion of the mechamsm or cast a 
shadow The armature of this electro-magnet is so 
extended as to project parallel to the edge of the £]m 
and near the edge This extension casts a shadow on 
the film, and at every impulse produces a projection 
on the recorded shadow It is connected through 
battenes to a contact which is operated by clock-work 
or^chronous motor to close five Umes a second 
The sjmehronous motor dmnng the time marker may 

I marker of the 

electro^diograph, so adjusted that the marks on the 
X ray film come simultaneously with the fifth second 
divisions on the electrocardiogram In order to deter- 

r^rdM which are 

ecorded by the x-ray , another electro-magnet of similar 

^us^cuon 1 , mounted m front of the d«UoSo- 
^apluc camera, and actuated by the voltage applied 

S S o^tL^^ ^ tvilf thus 

cTifa electrocardiogram, showmg when x-ravs 

double purpose 

of onentmg and checkmg the timing mechanism 
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kjonograms have excellent photographic 
quahty, as a rule, due to the action of the 
gnd as a partial "scattering absorber ” 
The kymograms in this study were all 
made ivith the subject m the standing or 


shadow The form of the wave differs 
over different parts of the cardiac silhouette 
and is related to the chamber formmg the 
contour 

3 The cardiac shadow is no longer of 



Fig l-D C, control film S lead sheet with slits F, cassette and film which 
move dotmward a distance shghU> less than the distance between shts Diag I, 
before, and Diag II, after motement of the film 


Sitting position, m inspiration and with the 
sht placed honzontally If desired, a film 
without mtensifying screen may be placed 
outside of the gnd so as to obtain simul- 
taneously an ordinary roentgenogram of 
the chest (Fig l-D) The honzontal posi- 
tion of the shts cannot give absolutely ac- 
curate records of all the components of the 
complex cardiac motion, nevertheless it is 
suited for practical purposes because the 
mam component of cardiac motion is the 
lateral thrust 

Desenphou of the Kyniogram — The ky- 
mogram differs from the ordmary roent- 
genogram in the followmg details (Fig 2) 

1 It IS crossed by regularly spaced 
white fines dividing the film mto a senes of 
bars 

2 The entire contour of the median 
shadow shows a defimte wave in each bar 
which crosses it The wave is a record of 
the movement of a particular pomt of the 
structures shown m profile m the median 


homogeneous density but within each bar 
there are zones of varying density, repre- 
senting a gradual transition from light to 
dark These zones are the record of the 
vanations of the actual density of the 
heart m diastole and systole The exact 
extent of this change m density has been 
measured by Stumpf mth a densograph 

4 The usual pulmonic markmgs are 
shown as wavy lines 

5 The nbs are not discernible as such, 
and the penpheral contours of the puhnonic 
field consist of a senes of vertical Imes 

G The diaphragmatic cuni^es are re- 
placed by bands in a step-like formation 

1 The white hues represent the edges 
of the impemous plate at the slits and are 
visible because the film moves just short 
of the distance between two shts If it 
moved the entire distance, there would not 
be any such Imear shadow but the waies 
would overlaji — an undesirable condition 
These white Imes divide the puhnomc field 
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Figs 2 A and 2-B An ordinary roentgenogram of the heart (Fig 2-4), and a typical roentgen-kymogram 
of the same heart (Fig 2-B) The waves o\er the entire cardiac shadow arc mo\emcnt records of the particular 
portions of the heart These points are close enough together to gi\ c an accurate representation of the general 
contour Waves ot different shape and size may be distinguished over different portions of the heart contour, 
due to a vanation both in the time and amplitude of movement of the rarious chambers The peak of the 
nave represents the particular portion of the heart m maximum diastole and the deepest points of the valleys 
represent the position of the particular chambers of the heart in maximum s> stole Since the film moves don n- 
ward, the diastole is the proximal leg and the s> stole, the distal leg The difference in the form and size of the 
xentncular, auricular, and aortic waves is striking Exen in a normal heart the ventricular movement imposes 
Its movement on the auricles so that peaks ventncular in character are seen over the adjacent portion of the 
auncles, in addition to the charactenstic auncular waves At the junction point between ventricle and auncle, 
auncle and aorta, and auncle and pulmonary artery, waves charactcnstie of both chambers may be observed 
Since the exposure is 1 second, the distance between the black lines may be divided off into as many portions 
as IS desired, representing fractions of a second By lajing off on the waves of eaeh bar a definite distance, 
corresponding to a certain fraction of a second, and connecting these homologous points, the shape and out- 
hne of the entire heart at that particular instant ma> be shown 


and cardiac shadow into a senes of bars 
These bars do not show homogeneous il- 
lumination At the penphery of the pul- 
monic fields some, for a varymg distance, 
show no lUummation over areas corre- 
spondmg to the position of the nbs 

2 If the contour of a structure has no 
movement or has movement absolutely 
parallel to the contour edge, the edge of the 
shadow IS a vertical hne If the contour 
has movement and this is at an angle to the 
contour edge, this movement is shown as 
a wave The kymographic wave permits 
analysis as regards form, amphtude, dura- 
tion, and phase or time relationships 
Form — The form of the wave with a 
defimte rate of film motion depends on the 
character of the movement of the particu- 
lar pomt of the heart A very sharp 
peaked wax^e is produced by an extremely 
rapid movement and change m direction 


The movement may be so fast that its rec- 
ord IS practically a horizontal hne A 
dome-hke wave represents a slow change 
m direction, a progressive mcrease and 
dunmution in the speed of movement — a 
motion similar to that of a swinging pendu- 
lum (Fig 9-(7) When the to-and-fro mo- 
tion is not regular, the motion bemg faster 
m one direction, the faster motion pro- 
duces a straighterung and shortenmg of the 
particular leg of the wave (Fig 9-5) The 
legs of the waves may be straight or curved 
dependmg on the speed of motion Im- 
posed on these waves are angulations, 
hooks, peaks, indentations, and terraces, 
representmg the rapid changes m the di- 
rection of the movement of the cardiac 
muscle, movements of the heart as a whole, 
and local xubrations produced by currents 
of blood withm the heart (Fig 9, a', b', c', 
d) The stud}^ of the wave thus gives m- 
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formation as to the speed, regularity, and 
direction of movement 
In the analysis of the significance and 
meanmg of the waves it is obnous that the 
outward thrust of the heart action (dias- 


The crest of the wave represents the end of 
diastolic penod or begmmng of systohc, 
while the deepest portion of the trough 
represents the penod of maximum systole 
or the beginnmg of diastole Smce m the 



Fig 3 Normal lev mogram of an aslhonic individual with vcrticallj placed heart 
From Bar 12 to Bar 17 the \\a\cs arc those characteristic of the aorta In Bar 12 
the 'vva\e is pureh pulmonic Bar 11 shoTi-s the c^^dence of auricular motion m 
Bar 10 the vva\c is purcH auricular in Bar 9 the wave begins to show ventricular 
charactenstics such as are found over the remaining left border Note that the 
apex of the wave approaches closer to the upper edge of the bar as one proceeds 
down the left border indicating a sort of penstalsis of ventncular wall The small 
notch on the diastolic limb in Bars 3 4 5 and G corresponds to the second sound 
and the serration at the peal*, of the wave corresponds to the first sound The 
right contour of Bars 3 4 and 5 shows definite ventncular motion (nght ven- 
incle) In the two bars above this the ivaves are both auricular and ventncular 
and m the next bar abov e this they are purely auncular The boundary of the parti- 
cular chamber is that point where the ventncular wai-e gnes way toa mixed wave 


tole) produces one side of the nave and kymographic apparatus here utihzed the 
the inward thrust (systole), the other film mo^^ downward, it is the proximal 
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Side which is diastohc and tlie distal, sys- 
tohc m ongm, and the record is to be read 
from below upward 

Amphtude — ^Tlie change of position of 
any point is fully and completely registered 
when its movement lies parallel to the di- 
rection of the sht If the movement is not 
a simple one, but complex and m a chang- 
ing direction, only those components of the 
movement will be completely and accu- 
rately recorded which are m a direction par- 
allel to the slit It IS important to bear this in 
mmd smce it serves to explain the waves 
of exaggerated amphtude occasionally to 
be demonstrated, particularly over the 
apical portion of the heart In sucli cases, 
sharp, clear, and standard waves may be 
obtamed by a change in the position of the 
grid so that the shts run at an angle to the 
vertical axis of the chest When the mo- 
tion IS exactly parallel to the direction of 
the sht, the amphtudes of the waves may 
be measured by the ordinate 

If the motion is not parallel to the di- 
rection of tlie shts, as is the case with the 
greater portion of the left cardiac border, 
particularly m cases in which the upper 
part of the contour runs obhquely to the 
direction of tlie shts, the amplitude may be 
determmed by projectmg corresponding 
peaks and troughs of two bars to the hori- 
zontal hne boundmg each bar and con- 
nectmg these projections The perpen- 
dicular distance between these hnes is the 
amphtude The measurement, however, 
does not mdicate the exact amphtude of 
movement, for, with a focal distance of 70 
cm , there is some magnification 

While the shorter focal distance pre- 
vents teleroentgenographic measurements, 
it nevertheless has the advantage of em- 
phasizing by slight magnification the more 
delicate and less perceptible portions of a 
wave 

Dnrahon — The duration of the wave 
(absassa) depends on the frequency of the 
movement of the part and the speed of 
movement of the film It is measured be- 
tween two homologous pomts of the waves, 
either between two troughs or two peaks 
The speed of the film movement being con- 



Fig -i Showing Q patient in position for 
combined electrocardiographic and roeiitgen- 
kymographic evamination The cage is essential 
for the production of undeviatcd E K G naves 


stant and knoivn, the actual duration of 
the wave may be easily determmed This 
estimation is simplified by checkmg the 
mterval penods agamst the record of the 
time marker The number of waves with- 
m the bar (between two white lines — fre- 
quency) vanes directly with the rapidity 
of the heart chamber contraction 
The greater contraction-frequency, the 
more compressed the wave, the less fre- 
quenc}r, the more extended and flatter the 
wave For companson of the waves it is 
necessary to take the rate mto considera- 
tion 
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formation as to the speed, regulant}', and 
direction of movement 

In the analysis of the significance and 
meanmg of the waves it is obnous that the 
outward thrust of the heart action (dias- 


The crest of the wave represents the end of 
diastolic period or beginning of systolic, 
while the deepest portion of the trough 
represents the penod of maximum systole 
or the beginning of diastole Smce m the 



Fig 3 Normal kyniogmm of an asthcmc indi\ndual vnth \ crUcaUy placed heart 
From Bar 12 to Bar 17 the waves arc lho«« characteristic of the aorta In Bar 12 
the wave js purely pulmonic Bar 11 shows the evidence of auricular motion m 
Bar 10, the W'ave js purely auricular m Bar 9 the w'avc begins to show ventricular 
charactenslics such as are found o\er the remaining left border Note that the 
apex of the wave approaches closer to the upper edge of the bar as one proceeds 
doim the left border indicating a sort of peristalsis of ventnctiler irall The small 
notch on the diastohc hmb in Bars 3 4, 5, and 6 corresponds to^e second sound 
and the serration at the peak of the wave corresponds to the first sound The 
right contour of Bars 3 4, and 6 shows definite ventncuiar motion (right ven.- 
tncle) In the two bars above this the waves are both auricular and ventncuiar 
and in the next bar abo\*t tins they arc purely auncular The boundary or the parti- 
cular chamber IS that point where the \entncular wave gives iva> toamixed wave 


tole) produces one side of the wave and kymographic apparatus here utihzed the 
the mward thrust (systole), the other film moves downward, it is the proximal 
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4 The waves outside the heart border, 
m the pulmonic fields, are produced by the 
movement of the pulmonary vessels Pul- 
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phase and penodicity The waves of the 
pulmonarj'^ markings have greater photo- 
graphic density, the nearer they are to the 



Fig Cl Roentgen kymogram showing the simultaneously made E K G 
record Note the absence of anv distortion of the E K G record The exposure 
took place over the period indicated by the heavy line under the E K G waves 
The rclativ e positions of the peaks of the R and P waves are indicated on the 
k>Tnographic waves In the upper left hand comer are time marker divisions 
indicating fifths of a second 


monarv \\ aves are classified as pnmary and 
secondary the pnmary are the result of 
mtnnsic vascular motion , the secondary of 
transmitted motion These waves vary 
in size and extent in different portions of 
the pulmonic field, being most distmct 
normally opposite the puhnonar}’’ conus, 
the ascendmg aorta, and at the base 
The vascular waves have all the same 


median shadow The presence of immo- 
bile shadows m juxtaposition to actively 
mmung ones, must be discounted as bemg 
the shadows of projected distant struc- 
tures The study of the waves m the pul- 
momc field is important as indicatmg the 
distnbution, size, number, and structure 
of the pulmonarj^ vessels Promment vas- 
cular waves which do not decrease in amph- 
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Phase or Time Rehhonsinp —To com- 
pare the time relationship of the vanous 
pomts of the waves — the distance from a 
fixed pomt — the upper or lower line of a bar 
IS used The distance of a certain point on 


The analysis of the kymographic wave 
thus giies the character, direction, speed, 
and regulant}^ of the mosement of any 
particular part of the heart, and this de- 
pends upon the excitation phenomena, the 



Fig 5 Diagram showing the relationship of the roentgen k>mogram to the E K G record, made 
simultaneously (b) represents the lentncular nates, (d) the aortic wates, and (c) the auncular 
wat es A companson of the E K G and kj-niographic t\ at es shows that the beginning of the Q R-S 
It ate precedes the beginning of s> stole b> about 0 00 The P watt corresponds to the break in the 
diastolic limb of the tentncular ivatc and the T wave corresponds to the end of systole The 
maximum outward thrust of the aorta is attained earlt m tentncular s> stole The heart is m com- 
plete diastole dunng the penod marked (e) 


the wave from this line is measured with 
calipers and laid off from a correspondmg 
fixed pomt on the t\a\e of an) particular 
portion of the cardiac shadow In this 
way it may be determined whether the 
waves compared are t entncular, auncular, 
or vascular in ongm It is by this method 
that the components of the composite 
wates over certain portions of the con- 
tour are isolated and the ongm of the waves 
m the cardiac or pulmonary shadows de- 
termmed 

On companng the time relationships of 
all the ventncular waves traced by the 
left border of the heart, there is to be ob- 
serx^ed a progressive advance of the point 
of onset of each wave, as if a migration of 
the wave had occurred In other words, 
the nsible evidence of ventncular systole 
appears earliest at the base and progresses 
downward, appeanng last at the apex of 
the heart The difference m time ob- 
served is about 0 05 second The phenome- 
non IS general, but vanes under normal 
and pathologic conditions 


mass (thickness), and elastiat) (tonus) 
of the contracting muscle, and upon the 
nature of the surroundmg tissue 

3 The photographic density of the 
heart shadow in the xanous bars is not 
homogeneous but consists of zones, or 
lighter and darker bands^ correspondmg 
exactly to the diastohc and s) stohe phases 
The xvhite zone (imillummated) is a record 
of the density of the heart m diastole, the 
dark (lUummated) zone is a record of the 
decreased density m the anteropostenor 
diameter of the heart m systole All pul- 
satmg structures show these density bands 
These density changes are particularly 
marked m the region of the apex 


« The lungs appear to exert a dampening or cushion 
effect on the heart motions Thus m a pneumothorax 
with retraction of the lung the motions are exaggerated, 
the waxes showing mcreased amplitude while m the” 
presence of pleural effusions or pulmonary consohda- 
tions the moxements are of diminished amplitude 
■ Irregulanues m the mox cment of the film max 
produce horizontal Imes in the frames These how- 
ever extend beyond the cardiac border and are very 
sharp and clear-cut 
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the entire mfenor border, is definitely nght 
ventricle in all individuals The waves 
over the upper part of the right contour are 
associated ivith auncular motion (Fig 3) 
The study of the structure of the ven- 
tricular waves would mdicate that the dia- 


ventncles This break in the contour of 
the diastolic limb always occupies rela- 
tively the same position normally, but 
shows considerable variation m lesions m 
which there has been interference ivith the 
auncular contraction 



Fig S-A The sound record of this case is placed in the aortic area of the 
kymogram The second sound (middle peak of sound record) corresponds to a 
notch on the retracting limb of the aortic wave, a short distance after its beginning 
The notch is due to vibrations produced by the current of blood arising from the 
closure of the aortic valves An cractly similar condiUon is found in the pul 
monary arteri' 


stohe ventncular enlargement takes place 
rapidly at first, then slowly The primary 
outward thrust is due to rapid ventncular 
fillmg before active auncular contraction, 
and the second, slower segment, beyond 
the pomt of angulation, is due to the final 
action of the auncular contraction The 
major part of ventncular fillmg seems to 
take place shortly after the ventricle goes 
mto relaxation, and is in large part com- 
pleted before the subsequent auncular sys- 
tole, which begins at the pomt correspond- 
mg to the break m the diastohc limb of the 
ventncle In the latter part of the diastole 
the blood enters the ventncle slowly, the 
length of this penod depending on the dura- 
tion of the entire cycle If the heart rate 
is rapid, this penod is shortened or absent 
The systole of the auncle apparentl)'^ plays 
but a mmor r61e in adding blood to the 


Auncular Waves — The waves of the 
auncles are charactenzed by a simpler 
structure and a smaller amplitude than 
the ventncular waves because the auncles 
do not have as vigorous motion as do the 
ventncles The pure auncular wave con- 
sists of a low, slowly ascending limb (dias- 
tolic) and a relatively short rapid limb 
(systolic) Undefiled auricular waves, how- 
ever, can be made out only over a small 
portion of the upper part of the left and 
nght auncles 

The time relationship to the ventncles 
IS such that the peak of the ventncular 
wave corresponds to the deepest valley of 
the auncular wave However, over the 
major part of the contour of the auncles, 
the dominant ventncular contraction im- 
poses its own characteristic waves and the 
resultant wave is a composite of both 
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Fig 7 Sound record of the heart enlarged The 
band represents the shadow of the lead strip moeed by 
the oscillograph The shadow of the lead strip has 
straight edges except at those points where it is moxed 
b> the heart sounds The second sound is split in 
this record 

tude as they extend tonard the penphert' 
indicate change in the tessel, its content 
(congestion), or a change in the elasticity 
of the pulmonary parenchtma Trans- 
mitted motion IS differentiated from m- 
trmsic pulsaton' motion bt the presence of 
changes in the photographic density in the 
latter 

5 The nbs show as band-ldce rectangu- 
lar shadows uhich ]ut into the pulmonic 
field The shadou is most dense at the 
penpherj" of the pulmonic field w Inch now 
IS bordered b} a senes of rectangular shad- 
ows mth relatn el) illuminated centers, 
which corresponds to the cortex and me- 
dulla of the nbs If necessars% tlie actual 
position of the nb shadows may be recon- 
structed from these rectangles 

6 The smooth com ex contour of the 
diaphragm is broken up into a series of 
steps — shortest at the center of the dome 
and longer tow^ard the costophrenic spaces 
The actual position of the domes may be 
obtamed by connecting homologous points 
on these step-like shadows 

Charactenstic curs^es are found for the 
different portions of the cardiac contour 
which are related to the chamber respon- 
sible for the contour 

Ventricular Waves — These weaves con- 
sist fundamentally of a sharp smooth in- 
ward hmb representmg systole, foUowed 
by a bent hmb representmg diastole Two 
components are distmguishable m the dia- 
stolic hmb— an acutely nsmg portion 
which IS foUowed by a more gradual nse 


to the point of maximum dilatation This 
IS cut abruptl) by the begmnmg of the next 
systole There is apparently no pause in 
the cardiac movement the so-called dia- 
stolic rest period does not appear normally 
Imposed on the limbs of the waves are 
notches, indentations, and low" sharp peaks 
These represent vibrations, some of which 
correspond m time to the first sound of the 
heart and are, therefore, due to movement 
phenomena assoaated with it, while some 
represent movement imposed on the len- 
tncle by other chambers and some, the 
movement of the heart as a w"hole 

The curx'e is not, therefore, merel) a 
simple volume cun^e of the ventncle, but 
a rather complex tracmg of the movements 
of the heart, both those due to actual mus- 
cular contraction of the mdmdual cham- 
bers and of the heart as a whole 
The w'aves observed over the left ventn- 
cle are charactenstic, though they var)" 
soraew'hat in form The simple angular 
form IS most commonly found in a small 
segment of the upper part of the ventneu- 
lar contour, while the remaining portion of 
tlic \ entncle shows the trapezoid or rounded 
form As the apex is approached the 
rounded form appears In adults, m 
the aged, and in h)"pertrophied hearts, the 
apex may show practically no waves, m- 
dicatmg a dimmution or absence of lateral 
motion 

The wave of the nght ventncle is of the 
same type as that of the left ventncle 
The duration and amplitude of the systohe 
portion of the wave is the same as that of 
the left ventncle The diastohc phase 
mav differ slightly from that of the left 
ventncular w"ave m a delay of two-fif- 
teenths of a second This may be due to 
the superposition on the ventncular waves 
of motion of the heart as a whole 

Ventncular waves are found over the 
left cardiac contour, begmnmg at a pomt 
just below the left auncular bulge and ex- 
tendmg ox^er the entire left lower border, 
around the apex They are also visible on 
the lower third or half of the nght cardiac 
border This would mdicate that the 
lower part of the nght contour, as well as 
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systole The peak of the wave is attained 
just after the beginning of ventncular sys- 
tole From this peak the wave shows, at 
first, a rapid descent, broken by a notch 
and then a slow descent The notching 


rest should be compared ivith others taken 
only at rest, and those taken during exer- 
cise with others taken under the same con- 
ditions Exercise which increases the fre- 
quency and the amplitudes of the waves 







Fig 9 Diagranimatic representation of the various types of waves and the vibrations iniposed on them 
b> the phenomena which produce the heart sounds 


IS due to phenomena associated with the 
closure of the semilunar valve (Fig S-yl) 
At the summit of the arch of the aorta, 
the waves may be seen ivithm the medi- 
astmal shadow From this point down- 
ward the waves m the contour of the medi- 
astmal shadow become more distinct and 
clearly defined, smee they are contrasted 
against the background of the pulmonic 
fields Under normal conditions the 
waves on the left side of the aortic shadow 
are more promment than those on the right 
side, but m increased heart action the shad- 
ows on the right side may exceed those on 
the left m sharpness, distinctness, and 
prominence The heart size appears to 
bear no direct relationship to the ampli- 
tude of the aortic waves 

In the exammation of the same mdi- 
vidual at different times under unchanged 
conditions, no significant variation m the 
characteristics of the waves (shape, amph- 
tude, and distribution) for the particular 
individual has been found In other 
words, the particular type of heart action 
IS charactenstic for the mdi\udual Though 
posture modifies the heart shape and size 
slightly, the changes m the uave forms are 
insignificant 

For companson, kymograms taken at 


does not, however, change the character- 
istics, and it also increases the migration 
of the wave and the upward movement at 
the apex 

It IS important also that the kymograms 
be made m a standard posture and dunng 
a definite respiratory phase, preferably m 
deepest mspiration This is particularly 
necessary, for not only does the general 
heart form differ m expiration and inspira- 
tion, but the kymographic waves differ m 
their number, form, and amplitude Thus 
portions of the cardiac shadow which show 
insignificant waves durmg inspiration, will 
during expiration, show strongly marked 
waves Over the ventricles, the sharp- 
pointed elements m inspiration give way 
to the rounded elements m expiration 
The right contour of the vascular shadow 
may show msignificant waves during m- 
spiration, but dunng expiration definite 
high sharp-pomted waves appear In expi- 
ration, the waves over the left contour of the 
aorta have a markedly mcreased altitude 
Avalysjs of Contotirs — In a kymographic 
exammation, each chamber of the heart, 
as well as the aorta and its great vessels, 
ivntes on the film a wave with the features 
suffiaently charactenstic to permit the de- 
termmation of the exact part they play in 
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Fig 8-B In this case the sound record i< placed opposite the t’entncular area for correlation vrith the 
■ventricular waves The lowest and uppermost peaks of the sound record (first sound) correspond exactU to a 
definite notch on the sj stohe limb of the ventricular wave, a short penod after the begmnmg of svstole The 
sound vibration is completed long before svstole is finished It would thus indicate that the first sound is 
accompanied b} a very rapid vnbration of the ventncular wall An exactly similar condition is found in the 
right ventncular vva-ves The cross indicates the position of the stethoscope 


The complicating ventncular t\a\e inters 
posed between the auncular waves may 
ehceed the auncular waves m amplitude in 
portions of the auncles closest to the ven- 
tncles At the transition pomts between 
the chambers the waves of motion have 
always a more or less composite makeup 
Vascular H —There is a stnkmg 
similarity between the pulmonary artery 
and aortic waves, with the difference that 
the peak of the aortic vv av'e is sharp while 
that of the pulmonary artery' is blunted or 
flattened The amphtudes of the pulmorac 
waves are less than the aortic 

The wav^e produced by the aorta con- 
sists, normally, of a slow, long, descendmg 
hmb (inward mov^ement) and a sharp, 
steep, almost honzontal outward thrust 
The pomt of maximum outward thnist is 


attained before the completion of the ven- 
tncular systole These waves are usually 
definite and clear over the entire aortic 
shadow Over the ascending arch shadow, 
they may be compheated by a flat wave, 
due to motion of the supenor vena cav’a 
These are characterized by a slow nse, 
a serrated or domed peak, and a slow de- 
scent In reality the dome consists of 
three short peaks These are the auncular, 
venous and a pieak which corresponds to 
the C wav e of the pulse wav es The wav es 
of the thoracic aorta may normallv be ob- 
serv'ed through the cardiac shadow along 
the left side of the spine, as far as the 
diaphragmatic zone 

The sharp nse of the steep ascendmg 
hmb of the aortic nave begins simultane- 
ously with the begmnmg of the ventncular 
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Fig 10 Roentgen-kymograpli with simultaneous roentgenphonogram By putbng a straight edge 
on the sound record the relationship of the first and second sounds to the movement record may be deter- 
mined It mil be seen that there is a peak on the systolic limb of the ventricular wave which corresponds 
to the first sound and another peak on the beginning of the diastolic limb corresponding to the second sound 


changer, twenty-four exposures of the 
chest were made in succession With the 
E K G electrodes on the patient, the mak- 
ing of an x-ray exposure resulted in the 
loss of an E K G strmg By changmg the 
magnets to permanent magnets, and placing 
condensers m the E K G circuit, they suc- 
ceeded m presennng their strmg, but at each 
exposure the record showed a blank space 
They also foimd a drift of the stnng, so 
that at the end of six exposures, the process 
had to be mterrupted and the strmg 
brought back on to the film From the 
senes they obtained a set of chest roent- 
genograms, each one having a definite re- 


lation to the E K G cycle, determmed by 
the correspondmg break in the E K G 
record 

Knox made comparative studies of kymo- 
gram waves and electrocardiograms, but 
did not synchronize them 

In 1913, Becker reported work siimlar 
to that of the Groedels Becker’s contn- 
bution to the problem hes m his havmg ap- 
plied the kymographic prmciple practi- 
call}' and also m the successful application 
of the simultaneous E K G record His 
method of elunmatmg the x-ray mterfer- 
ence with the E K G consisted m applymg 
the Groedels’ method of mmimizmg the 
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the formation of the heart silhouette 
Further, the transition pomts between the 
various contours may be placed with greater 
accuracy than is possible m the ordmary 
roentgenogram 

Kymographic studies mdicate that it is 
necessary to revise our ideas regardmg the 
component elements of the cardiac con- 
tours In the ordmary roentgenogram of 
a normal heart, the right cardiac contour 
m most instances under normal conditions 
appears to be a simple continuous curve 
The kymogram permits the division of this 
contour mto two and m certam hearts mto 
three parts — one formed by the nght ven- 
tricle, one by the nght auncle, and one by 
the left aimde That formed by the nght 
ventncle hes ]ust above the diaphragm and 
occupies the lower third or half of the nght 
cardiac shadow, the central portion is 
formed by the nght auncle, and the upper- 
most segment in vertical hearts by the left 
auncle 

From the kymogram it becomes possible 
to determine the shape and size of the heart 
at any phase of its movement cycle This 
IS accomplished by laymg off on eveiy^ wave 
the same time value and connecting these 
pomts Thus a senes of tracmgs may be 
obtamed, giinng the heart shape at any 
particular instant from maximum systole 
to diastole, either of the ventncles or aun- 
des Such a senal analysis may be help- 
ful m doubtful cases m differentiatmg nor- 
mal from pathologic heart shapes 

The determination of the boundarj^ or 
transition points between auncle and ven- 
tncle, aunde and pulmonary artery, or 
auncle and aorta may be best determined 
by means of caliber measurement of cer- 
tam points, notably maximum diastole and 
maximum systole from the fixed points 
(bar hnes) If m two neighbonng bars, 
the maximum diastole of one wave corre- 
sponds m pomt of tune to maximum s>s- 
tole of the other, the transition pomt is 
located on the Ime between the two bars 
This method permits the more accurate 
measurement of the cardiac shadow Since 
the boundary between the vanous cham- 
bers and the pomts of maximum and iram- 


mum deiiation may now be detemuned 
with accuracy, the placement of the pomts 
utilized for the measurements of the car- 
diac diameters becomes more precise, and 
the gross maccuraaes of the present-day 
methods of roentgenographic cardiac meas- 
urements may now be corrected 

Study of the silhouettes of the heart dur- 
mg systole and diastole of the ventncles 
shows that when the ordmary standard 
measurements are apphed there is a con- 
siderable difference m the values of the 
standard diameters, the transverse, long 
and broad, dependmg on the particular 
phases of movement depicted The dif- 
ference is particularly marked m the broad 
and transverse diameters, where the am- 
phtude of the kymographic wave may be as 
much as 20 per cent of the left transverse 
diameter A transverse measurement, as 
taken from the ordmary roentgenogram, 
may err to the extent of over two centi- 
meters, dependmg upon the particular 
phase of contraction in which the heart is 
depicted 

The method peimits the analysis of car- 
diac movement With a senes of con- 
tours of the cardiac outlme m vanous 
phases of its activity, it is possible to study 
the extent and direction of the movement 
of the vanous portions of the heart as well as 
that of the heart as a whole A polygraphic 
tracmg demonstrates this graphically 
Correlation with Electrocardiography — 
From the begmnmg of kymoroentgeno- 
graphic studies, the correlation of the 
waves to sphygmographic and electro- 
cardiographic records has been attempted 
Goett, m 1917, desenfaed kymographic 
cun'^es obtained from the left ventncle, 
the right auncle, and the aorta, and syn- 
chronized these curves with radial pulse 
tracmgs The sphygmographic tracmg is, 
however, of httle help because the exact 
time of the radial pulsation m relation to 
the heart cycle is not a fixed one 

In 1912, Theodor and Franz Groedel 
published the results of studies Imkmg the 
electrocardiograph with the actual changes 
in heart contour as roentgenographicall}- 
recorded By means of a rapid plate 
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Ftg 1 1 Roentgen-k) mographic waves are shoAvn 
diagrammaUcally in relationship to the diagrammatic 
representations of the cardiac phenomena of move- 
mcnt, and of the conduction phenomena as recorded 
in the E K G waves (Modified from diagram by 
Carter on * Electrocardiograph} ") 
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effect and adding a foil screen between 
patient and x-ray tube 

Stenstrom and Westermark attempted 
to solve this problem by the use of compen- 
sators to mduce into the E K G circuit 
additional disturbances, out of phase but 
of the same frequency as the undesired 
disturbances Because of destructive in- 
terference it was hoped that an undistorted 
record would be obtained These expec- 
tations were only imperfectly realized, 
however, as the EKG records of these 
investigators show decided irregularities 
during tlie time the x-ra> tube was ener- 
gized Their compensator method is too 
comphcated for application to routme labo- 
ratory' use, involving, as it does, careful 
adjustment and prelunmaiy test films for 
each case, smce the slight disturbances can 
be detected only after the development of 
the EKG film 

Schn arzschild, workmg m our labora- 
tozy", found that, broadly speaking, there are 
two kmds of mterference with the EKG 
The high voltage, pulsatmg dc actu- 
ates the x-ray tube which leaks into the 
strmg circuit and causes the galvanometer 
stnng to raov^e and stay out of the field, as 
long as the x-ray tube is energized This 
effect he attnbutes to a static charge, and 
the expenence of the Groedels venfies this 
hypothesis Electrostatic shieldmg of the 
galvanometer stnng circuit from the high 
tension circuit overcomes tins difficulty, 
but there remams, as Stenstrom and West- 
ermark also found, a 60-cycle fluctuation 
which cannot be attnbuted to the high 
tension arcuit, smce its fluctuations, in a 
fully rectified system such as was used m 
our work, have a frequency of 120 per 
second The cause of these fluctuations 
must be sought at pomts m the system 
having a 60-cycle frequency, which fact 
excludes the high tension completely and 
leaves the low tension a c as the only pos- 
sible source It was found that a smgle 
wire connected to the live side of the 110- 
volt A c house circuit and brought to the 
vicmity of the E K G circuit, caused vio- 
lent vnbration m the strmg, ev'en though 
no current flowed through the wire These 


fluctuations are, manifestly, not magnetic 
m nature, but electrostatic It seems 
necessary, therefore, to ehmmate com- 
pletely all disturbances by electrostatic 
shielding from low tension as well as from 
high tension 

In order to carry out such a shieldmg ar- 
rangement, the electrocardiograph was set 
up m a room with lead-lined walls across a 
corridor from the x-ray tube and the 
high tension machinery The EKG elec- 
trodes and the kj mographic apparatus 
were enclosed in a metal booth equipped 
noth an aluminum wmdow outside of which 
the x-ray tube was supported (Fig 4) 
The EKG leads were led out of the booth 
in a shielded cable to a shielded conduit 
crossmg a corridor to a lead-lined room m 
which the strmg galvanometer was set up 
An automatic method of compensation was 
used mth the strmg galvanometer, consist- 
ing of a condenser of 100 microfarads m 
senes with the strmg The distortions 
mtroduced m the electrocardiograph by 
this method of compensation have no effect 
on tune relationships and so do not weaken 
the strength of any of the conclusions 

The svTichromzation of the EKG and 
the kymogram is accomphshed by means 
of a pair of magnetic markers, one attached 
to the kvmograph and so arranged that at 
each electncal impulse a trace of the stroke 
of the armature is left on the film, showmg 
as a comb-like shadow m the upper nght 
corner of the pulmomc field The impulses 
are giv'-en to this marker by means of a 
contact mounted on the EKG time- 
marker, so that at every fifth-second Ime 
of the EKG, an unpulse is transmitted 
and one of the projections is produced on 
the kymogram (Fig 6) The other marker 
is mounted in front of the EKG camera 
and connected by means of shielded cable 
to a step-doivn transformer, the pnmary' 
of which IS shunted across the primary of the 
x-ray transformer Thus during the period 
of the exposure, the trace of this marker 
shows a plateau-hke projection on the elec- 
trocardiogram Bj means of these mark- 
ers, it is thus possible to correlate withm 
0 03 second any point m the E K G with 
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the corresponding point m the kymogram 
In making the simultaneous records the 
operator of the strmg galvanometer is m 
telephomc touch ivith the x-ray techmaan 
The patient is fully mstructed and, if nec- 
essary, rehearsed, as to the course of events 
Then the strmg galvanometer is adjusted, 
and upon a signal, the x-ray techmaan is 
informed that all is ready as far as the 
E K G is concerned He, therefore, or- 
ders the patient to hold his breath and sets 
the film m the kymographic apparatus m 
motion by means of a magnetic release 
The E K G camera is started at the same 
tune and the tivo records are thus taken 
simultaneously The entire operation con- 
sumes only a few minutes and juelds a 
synchronized electrocardiogram and roent- 
gen kymogram (Fig 6) 

Correlation (Fig 11) — ^The P wave is the 
auncular deflection, occupies presystole, 
and represents the spread of the electncal 
exatation-action current through the au- 
ncular musculatiue The P wave is not 
more than 0 1 second wide and usually 
represents only about one-thud of the dura- 
tion of auncular systole In the kymio- 
gram, the change m slope of the ventncu- 
lar diastohc wave corresponds to the peak 
of the P wave This change m slope or 
break m the diastohc wave of the kymo- 
gram IS not due, as some beheve, to the 
rotation of the heart m the process of re- 
laxation after havmg been actively rotated 
m the opposite direction during systole 
The Q-R-S complex is the wave of ven- 
tricular exatation It is due to an im- 
pulse which has traversed the A-V bundle, 
its mam divisions, the nght and left bundle 
branches, and arborizations, form the Pur- 
kmje network In the kymogram, the 
pomt of the wave which represents the 
beginnmg of ventncular systole begms on 
the average 0 09 second after the beginnmg 
of the Q-R-S wave and may occur as late 
as 0 13 second after it 

The T wave represents the finale of ven- 
tricular systole and tenmnates when all 
parts of the ventricles first become qmes- 
cent It represents the process of relaxa- 
tion of the heart, the dechne or subsidence 


of the state of electncal excitabihty m the 
ventncular musculature In other words, 
it represents the stage of retreat of this 
electncal activity, as contrasted ivith the 
stage of mvasion which gives nse to the 
Q-R-S wave It has a maximum durabon 
of 0 25 second The deepest pomt of the 
iymographic wave (end of ventncular sys- 
tole and beginnmg ventncular filhng) cor- 
responds to the end of the T wave 
The vanations from the average m the 
relationship between the R wave and the 
beguimng of the systole which were ob- 
served were withm 0 04 second, and the 
vanations from the average of the tune 
relationship of the end of the T wave from 
the maximum systohc position were also 
rarely more than 0 04 second The tune 
measurements on the kymogram bear an in- 
herentexpenmental error of the order of 0 03 
second, due to sht width It may, therefore, 
be considered that the above relations are 
exact withm this experimental error 
Correlation with Heart Sounds — Heart 
sounds have been roentgenographicaUy 
recorded simultaneously with the kymo- 
gram by the folloivmg method 

A cassette contammg a small x-ray fi lm 
and screen is arranged to shp mto a earner 
firmly attached to the film carnage of the 
kymograph In front of this cassette 
there is a lead plate with a sht Between 
sht and x-ray tube there is an osallographic 
umt, consistmg essentially of an arm carry- 
mg a small piece of lead and capable of ro- 
tation around an axis The rotation of the 
arm of the osallograph is produced by a 
flow of current m an electro-magnet which 
attracts an armature ngidly mounted on 
the rotatmg member of the oscillograph 
Due to the relatively large mertia of the 
arm of the osallograph and also to the fact 
that the sht must be reasonably wide m 
order to obtam a registration of movement 
durmg the x-ray exposure the oscillograph 
is actuated by currents of relatively low 
frequency 

The heart sounds are picked up from the 
chest wall by means of a stethoscope bell 
made of matenal transparent to the x-ray 
The sounds are earned through a rubber 
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tube into a nucrophone, the output of 
which IS connected to a multistage vacuum 
tube amplifier In this amplifier the heart 
sounds produce electnc impulses corre- 
sponding to the frequency of the sounds 
Because of their high frequency these im- 
pulses are not suitable for dnvmg the os- 
cillograph descnbed above In order to 
overcome this difficulty the output of the 
amplifier is led into a rectifymg system and 
from there to the oscillograph Thus the 
osallograph umt is actuated not by the 
high frequency impulses of the sound it- 
self but by a relatively slowly varying cur- 
rent which corresponds m contour to the 
mtensit}’- of the heart sound itself At 
each sound the armature is attracted and 
the lead marker deflected m front of the 
sht, to return agam at the end of that sound 
to its ongmal position 

The developed small film shows a record 
of the movement of the lead marker In 
the absence of soimd the shadow of the 
marker is a straight bar with parallel sides, 
while ivith sound this shadow shows a 
notched edge The depth of the notch is 
proportional to the mtensity of the heart 
sound and the time duration of the notch 
corresponds to the duration of the heart 
sound (Fig 7) 

These shadow records have preasely the 
same time scale as the kymogram with 
which they are made because the fihn for 
the sound record and kymogram film move 
together and the exposure of both films is 
made by the same x-ray beam under the 
same conditions of excitation 

These sound records may be placed 
alongside any bar of the kymogram and the 
relationship of the heart sound and the 
phenomena depicted in the kymogram may 
be directly observed, or the waves may be 
compared by measurements with cahpers 
(Figs 8 and 9) 

Measurements so made show the follow- 
mg relationships 

The first sound is associated with a peak 
or notch on the systohc limb of the ven- 
tneular wave, mdicatmg a very rapid and 
small movement of the ventricle It has 
no corresponding record on the aortic wave 


The second sound corresponds m tune to 
the end of systole and is associated with a 
very rapid and small and mconspicuous 
peak ansmg from the deepest portion of 
the trough of the ventncular wave just be- 
fore the beginmng of diastole 

The aortic and pulmonary artery waves, 
however, show a conspicuous angulation 
in the down limb of the wave (correspond- 
mg to the mward movement of the vessel), 
a short distance from tlie peak of the maxi- 
mum outward thrust This corresponds 
m time to the second sound It occurs 
about one-fifth of a second after the be- 
gmnmg of the retraction It is apparent, 
therefore, that the phenomena associated 
with the heart sounds produce vibrations 
of the heart and aortic walls of sufficient 
mtensity to be recorded on the roentgen- 
kymographic waves, and that kymography 
furnishes not only a method of recording 
cardiac movement, but also cardiac sounds 

SUMMARY 

The kj'mographic method contnbutes 
the followmg information to the morpho- 
logic and physiologic study of the heart 

1 The actual make-up of the cardiac 
shadow 

2 The shape of the heart as a whole, 
or any of its chambers during the vanous 
phases of movement 

3 Size of the heart m systole and dias- 
tole or any mtermediate phase 

4 Characteristics of the movement of 
the heart as a whole or of its various cham- 
bers 

5 Activitj'’ and accomphshment of the 
cardiac muscle 

6 The relationship of contraction to 
conduction phenomena 

7 The relationship of movement to 
sound phenomena 

The author acknowledges his deep appre- 
ciation of the assistance rendered him by 
Dr Myron Schwarzschild, physicist of the 
Beth Israel Hospital, m the work upon 
which this paper is based 

{E»d of Part I) 



AN ANALYSIS OF A GROUP OF PRIMARY NEWGROWTHS OF THE LUNGS, 
TREATED WITH DEEP X-RAY THERAPY^ 

By WILLIS F MANGES, M D , Philadelphia 


T ^HIS analysis has to do with 27 cases 
The diagnosis in each case is based 
on the histologic study of tissue re- 
moved by means of the bronchoscope m 
the hands of Dr Jackson or Dr Clerf, 
and in one case by Dr Tucker — by sur- 
gical means or at the autopsy table Was- 
sermann and Kahn tests were made m all 
of the cases and were found to be positive 
m one The histologic studies were made 
by Dr Crawford, pathologist at the Jeffer- 
son Hospital There was chmcal and 
roentgenographic evidence to support the 
histologic diagnosis, which in each mstance 
was mahgnant More specifically, the 
histologic diagnosis was carcmoma mil, 
squamous-cell carcmoma m 6, carcmoma 
(undifferentiated) m 4, adenocarcmoma 
m 3, endothehoma m 1, epithehoma m 
1, and one case diagnosed carcmoma from 
a gland removed surgically from the an- 
terior chest wall 

Crawford and Clerf have restudied aU 
of these cases and others m the past year 
and have reclassified them As a result 
of this review, the histologic diagnoses of 
these same 27 cases are now as follows 
adenoma or other bemgn growth m 5 
(mcludmg one diagnosed elsewhere as 
carcmoma) , carcmoma (undifferentiated) 
in 5, adenocarcinoma m 2, squamous- 
cell carcmoma m 14 , carcmoma from meta- 
static gland m 1 

The age hmits of these patients were 
24 years for the youngest, 69 for the old- 
est, three m the twenties, four m the 
thirties , twelve in the forties , four in the 
fiffaes, four in the sixties The ages of 
the benign group ranged from 24 to 40, 
of the mahgnant group from 38 to 69 
One case out of this group of 27 
cases was treated by Dr Leo Paul Larkm, 
of Ithaca, New York It is mcluded 
here because the diagnostic studies were 


made in the Jefferson Hospital, and it 
has an important beanng on subsequent 
events 

Of the benign group of five two are 
hAong 9 years and 8 months since the 
onginal diagnosis and roentgen-ray treat- 
ment, one of these having had recurrence 
of aU symptoms and a second histologic 
diagnosis of carcmoma m a httle more 
than 4 years, but has remained well as 
result of the second roentgen-ray treat- 
ment, one IS hvmg 6 years (treated at 
the Jefferson Hospital, but his bronchos- 
copy and histologic diagnosis of carcmoma 
were made at the Umversity of Pennsyl- 
vania Hospital) , another is hvmg 3 years 
and 7 months smee treatment, and the 
last of the group 3 years and 3 months 

Of the group of five now considered to 
have carcmoma undifferentiated, one is 
hvmg 4 years following her first treatments 
She has had a second senes, because of 
recurrence of hemoptysis From recent 
observ'ations it seems likely that she may 
die of cardiac disease, rather than of 
carcmoma The ongmal lung tumor re- 
mains evident, but considerably smaller, 
whereas her heart has progressively in- 
creased m size Another of this group 
hved 8 months after treatment, two lived 
3 months, and one we have not been able 
to trace 

Of the two adenocarcmoma cases, one 
hved 4 months, the other 6 months 

The tenure of life m the group finally 
diagnosed as squamous-cell carcmoma 
ranged as follows one hved 2 years, 3 
months, one hved 2 years, one hved 1 
year, 2 months, one hved 1 year, one 
hved 10 months , two hved 9 months , 
one hved 7 months, two hved 3 months, 
two hved 2 months, and two have not been 
traced That one patient of this group 
who hved 1 year after treatment had m- 
jections of lead prior to the roentgen-ray 
treatment The case diagnosed from a 


'Read before the Amencan Congress of Radiology, 
at Chicago, Sept 25-30, 1933 
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metastatic gland lived 2 months after 
treatment 

The majority of the patients came for 
treatment only after the disease was well 
advanced, many of them being really too 
sick to receive efiicient treatment Most 
of them had either massive areas of den- 
sity due to a tumor mass, evudate-fiHed 
lung, or collapsed lung 

The duration of symptoms pnor to 
diagnosis vaned from 2 weeks to 3 years or 
more It is b)’’ no means clear in more than 
a few of them that the newgrowth existed 
at the time of the onset of s3’^mptoms, so 
that it IS impossible to strike an accurate 
average duration of existence of the growth 
pnor to treatment However, as nearty 
as can be estimated, the average duration 
of s}'’mptoms m the benign group was 11 
months, m the undifferentiated, 5 and a 
half months, m adenocaranoma, 3 months, 
and in the squamous-cell group, S months 

The chnical picture is not characteristic 
but if one records the cases that have de- 
fimte pam, cough, dyspnea, hemoptysis, 
and loss of weight, we find tliat these 
symptoms have a great deal of bearmg on 
the diagnosis In this senes of 27 cases, 
19 had defirate pain, 25 had cough, 13 
had defimte dyspnea, 15, hemoptysis, 
19, noticeable loss of weight One of the 
squamous-cell cases had pain, another had 
loss of weight only One of the undifferen- 
tiated cases had only cough and loss of 
weight The other patients had three or 
more of the above symptoms, and, also, 
quite a number had all five symptoms 

It IS true that cough, dyspnea, and pam, 
as well as loss of w'eight, are symptoms of 
other diseases, and hemoptysis, of course, 
has always been looked upon as possible 
evidence of tuberculosis, but if one resorts 
to the expedient of examinmg the sputum 
carefully, the presence of active tubercu- 
losis should be ehnunated with fair ease 
RoentgenographicaUy (1), this is some- 
times not possible because there are cases 
that give somewhat the appearance of a 
tuberculous lesion Hemoptysis is so im- 
portant a sign in the diagnosis of primary 
newgrowth of the lung that one should 


assume it to be necessary to exclude pn- 
mary newgrowth rather than to exclude 
tuberculosis Cough is but an expression 
of bronchial imtation and is, of course, the 
most constant symptom It is easily ex- 
plamed m those cases that have had chronic 
infections over a long period of tune, but 
m quite a few of the patients cough was 
the first defimte evidence of the disease 
and the other symptoms developed rather 
promptly after the cough started 
The amount of radiation given has 
vaned to a considerable extent, the aim in 
each instance bemg to dehver effective 
radiation m the depth of the lesion Pa- 
tients noth short thoraac diameters had 
treatment through tivo portals of entr}', 
however, most of them had treatment 
through three portals, one antenor, one 
postenor, and one lateral on the side of 
the lesion One of the bemgn patients 
weighed approximately 300 pounds, so 
that over each of the three areas he was 
given a sufficient amount of radiation to 
produce a veiy' marked skin reaction 
The dosage was necessanly limited m 
some patients by reason of their inabihty 
to tolerate the treatment As a rule, the 
saturation method was used 

The change m the area, as shown roent- 
genographically, also vaned after treat- 
ment to a considerable extent In one 
of the benign cases, hvmg more than 9 
years, the area of density is smaller than it 
was ongmally but is stdl present because 
of the chrome infection of bronchiectasis 
that still exists Another of the bemgn 
cases, the one weighmg 300 pounds, de- 
veloped quite a large area of density m 
the field of treatment, due, I beheve, to 
the effect of the heaiy radiation This 
mcreased area of density subsided after 
a penod of many months In some of the 
cases the tumor mass disappeared entirely 
but later recurred, as illustrated by the 
squamous-cell case that hved 2 years and 
3 months after the first senes of treatments 
The tumor mass agam disappeared after 
a second senes, but recurred the second 
tune and caused death In another case 
one of the undifferentiated caremomas, the 
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tumor mass has gotten smaller but m other 
respects has not changed for more than 4 
years, and the patient is still hvmg 

Summanzmg the group in this respect, 
we have 13 m whom the area of density 
showed defimte dimmution withm a month 
foUowmg treatment, two m whom it actu- 
ally increased, two m whom it disap- 
peared, four m whom there was no ap- 
preaable change, five m whom we have 
no record of the condition after radiation, 
and one case treated elsewhere 
The important group of this senes is the 
one made up of the five cases that are now 
considered to be bemgn, whereas formerly 
they had been diagnosed as mahgnant In 
each mstance, the growth may not have 
been mahgnant but certainly was m a fair 
way to temimate the patient’s life The 
fact that these patients remam well as a 
result of treatment emphasizes the value 
of the treatment and the importance of ac- 
curate diagnosis In view of the revision 
m diagnosis m this group and the results 
of treatment, one rmght assume that there 
is a primary bronchial growth that bears 
somewhat the same relation to caranoma 
that giant-cell tumor does to sarcoma, m- 
sofar as response to radiation therapy is 
concerned Cases of this kind should 
not be subrmtted to radical surgery 
About a year ago, Vinson and Leddy (2) 
reported the results of roentgen-ray treat- 
ment m 32 cases At that tune, 10 of 
their cases were hvmg from 15 months to 
4 years after treatment It would be ex- 
tremely mterestmg to compare the histo- 


logic character of that group with the 5 
cases here reported as bemgn It is en- 
tirely probable that some of them at least 
would be found to be similar 

It would seem qmte worth while if histo- 
logic shdes, roentgenograms, treatment 
records, and other data of all cases of pri- 
mary newgrowth of the bronchi could be 
collected and studied by a selected group 
of chmcians, roentgenologists, bronchos- 
copists, surgeons, and pathologists, and 
then be reported from time to time 

SUMMARY 

Diagnosis as a rule is not made until 
the lesion is well estabhshed 

Differential diagnosis of primary new- 
growth of the bronchus should be made by 
histologic study of tissue whenever pos- 
sible 

Five of a group of 27 cases are now con- 
sidered bemgn, whereas at the time of 
first study the histologic diagnosis was 
mahgnant These five are hvmg from 3 
to 9 years after roentgen-ray therapy 

There is positive evidence of prolonga- 
tion of life and amehorabon of symptoms 
m many defimtely mahgnant cases 
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WATER PHANTOM INTENSITY MEASUREMENTS OF HIGH VOLTAGE ROENTGEN 
RAYS (200 K V PEAK) AT 70 AND 80 CM SKIN-TARGET DISTANCE' 

By J L \\''EATHERWAX, M A . and CHARLES ROBB, B S , PJnladelpIna 
Philadelphia General Hospital and Graduate School of Medicine, University of Pennsyh'ania 


T ^^HE question often anses in the treat- 
meut of deep-seated tumors as to the 
best method of dehvermg a prede- 
temuned dose of radiation and still do the 
least amount of damage to the mterv^enmg 
skin and normal tissue Some radiologists 
advocate usmg a greater skin-target dis- 
tance than the usual 50 cm , some the use 
of more filtration, higher voltages, and 
others a combmation of the different fac- 
tors This paper deals only mth a vana- 
tion m the skin-target distance 

It IS well known that if the skin-target 
distance is mcreased, the number of milh- 
ampere-ramutes ivill be mcreased to gii’-e 
an equivalent roentgen dose This in- 
crease m miUiampere-minutcs can be com- 
puted by appljmg the inverse square law 

ho ^ ^ ^ 

Iso (50)- 2500 

Ijn = 2 50 Iso 

where Iw is the intensity of 50 cm STD 
and leo IS the mtensity at SO cm STD 
In the same manner 

lio = 1 96 Iro 

The mcrease in time necessarj' to pro- 

'Read at the Eighteenth Annual Meeting ot the 
Radiologicsil Soaet> of North Amenca, at Atlantic 
City, Nov 28~Dec 1 1932 


duce a given number of roentgen units 
can be somewhat reduced by a greater 
depth dose at 70 and SO cm STD than 
at 50 cm STD In order to determine 
the greater depth dose, water phantom 
ionization measurements were made at 70 
and SO cm STD for varymg sized fields 
of radiation The x-ray machme (me- 
chanical rectification) was operated at 200 
K V (peak), and 5 mdhamperes, mth a 
filtration of 0 5 mm Cu and 2 mm Al, 
and a half layer value of 0 SO mm Cu 
The method of makmg water phantom 
ionization measurements has been pre- 
nously desenbed (1-^) 

In order to determine the efficacy of an 
mcreased skin-target distance greater than 
50 cm , it IS necessary to draw an anatomi- 
cal chart of the patient and apply isodose 
charts to detemime the depth dose of 
roentgen radiation at the different skm- 
target distances (4, 5) 

For the purpose of makmg comparisons, 
anatoimcal cross-sections, all mth 22 cm 
anteropostenor and 30 cm lateral dimen- 
sions, are shown, mth mdicated skm and 
tumor mtensities for two, three, and four 
fields at SO cm and four fields at 50 cenb- 
meters Even though an anatomical chart 
of the cenncal region is the orily one shoivn, 
the same will apply to any other involved 
areas (7) 
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Applying two fields to a patient measur- 
ing 22 cm anteropostenor and 30 cm 
lateral, the tumor mtensity is approM- 
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cent predetermmed erythema dose of ra- 
diation to the tumor, it is necessary to 
change the proportion to 



diameter 


mately 95 per cent, while the mtensity on 
each skin area is 115 per cent The tumor 
area will receive less radiation than each 
skm area The relative skm and tumor 
doses are computed as follows (Fig 2) 

Tumor mtensity skm mtensity X 
100 per cent 
Substitutmg, 

95% 115% X 100% 

115%X - 95% X 100% 

X = 83% BSD = Tumor dose when 
each skm area receives 100% BSD 

(Fig 2) 

Therefore, when each skm area receives 
100 per cent of the predetermmed erythema 
dose, the tumor receives S3 per cent 
If the radiologist wishes to give 100 per 


Skm mtensity tumor mtensity X 
100 per cent 

Substitutmg, 

115% 95% X 100% 

95% X - 115% X 100% 

X = 121% BSD Skm dose when 
tumor receives 100% BSD (Fig 2) 

If the tumor is to receive 100 per cent 
predetermmed dose of radiation m roent- 
gens, it will require approximately 121 per 
cent of the dose to each skm area By 
inspection of Figure 2, it is seen that with 
two fields, more radiation must be applied 
to each skin area than can be delivered to 
the tumor area 

The two oblique fields show a skm in- 
tensity of 110 per cent, while the one 
perpendicular field shows a skm mtensity 
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of 120 per cent (Fig 3) The tumor m- 
tensity is approximately 125 per cent In 
order to give a tumor 100 per cent of an 
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In applymg two anteroposterior fields 
(Fig 2), it IS seen that with the patient 
measurmg 22 cm anteroposterior and 30 


ZDO/fV yy/ix) /W 

BOcrfs 5~T.D 


F/LTER’'i^/1t£u*2finAL 
F/ELD3 /2 •‘20 CMS 



Fig 4. Anatomical cross-section showing (1) tumor intensity from four fields at 
80 cm STD and (2) skin intensity 


BSD, the skm mtensity of the large 
field, 20 cm m diameter, will receive 96 per 
cent E S D as, 

120% 125% X 100% 

X = 96% E S D (Fig 3) 

To give the tumor 100 per cent E S D , 
each skm area wiU receive 75 per cent 
E S D as, 

123% 164% X 100% 

X = 75% E S D (Fig 4) 

To give the tumor 100 per cent E S D , 
each skm area wiU receive 91 per cent 
E S D as, 

107% 118% X 100% 

X = 91% (Fig 5) 


cm lateral, the skm mtensity exceeds the 
tmnor mtensity By reducmg the antero- 
posterior and lateral dimensions of pa- 
tients, the depth mtensity will mcrease, but 
at the same tune the transmitted radiation 
will also mcrease so that the skm mtensity 
remams greater than the tumor mtensity 

In comparmg the relationship m milh- 
ampere-mmutes to two anteropostenor 
fields at 80 cm with four fields at 50 cm 
S T D , it has been shown by the mverse 
square law that the time required to 
produce the same number of roentgens per 
mmute at 50 cm S T D is 2 56 tunes 
greater than the tune at 80 cm STD 
Four fields, therefore, can be treated with 
a less number of milhampere-mmutes at 
50 cm STD, than two fields at SO cm 
STD 

Comparmg Figures 2 and 5, it is seen 
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that mth. the two-field technic at SO cm 
STD, each skm area receives a larger 
dose than the tumor, while inth the four- 


distmct advantage in the use of a greater 
skm-target distance 

If the radiologist finds that a tumor area 


SOcn^STD 


Filter 

FmD~l2''20c^s. 



Fig 5 Anatomical cross-section showing (1) tumor intensity from four fields 
at 50 cm. STD and (3) skin intensitj 


field technic at 50 cm STD, the tumor re- 
ceives a larger dose than either skm area 
Comparmg Figures 3 and 5, it is seen 
that the tumor receives more radiation than 
either skm area with three fields at SO 
cm STD, as well as with four fields at 
50 cm STD The three-field techmc at 
80 cm STD gives a slightly greater 
tumor dose than at 50 cm STD How- 
ever, it requires approximately 1 8 times 
the number of milhampere-inmutes at 80 
cm ST D to deliver 100 per cent BSD 
to the tumor as compared to 50 cm STD 
Comparmg the four-field techmc as 
shown m Figures 4 and 5, it is seen that 
each skm area receives 75 per cent E S D 
when the tumor receives 100 per cent 
BSD at 80 cm STD Here there is a 


of a patient cannot be adequately treated 
without mjunug the skm and mtervenmg 
tissue with a four-field techmc at 50 cm 
STD, then an mcrease m the skm-target 
distance is mdicated In such cases, tune 
can be sacrificed to obtain a better depth 
dose 

If the patient has been irradiated to the 
pomt at which it is advisable to conserve 
mtervenmg normal skm and tissue as far 
as possible and the radiologist is still 
desirous of further irradiatmg the tumor, 
a greater skm-target distance is preferable 

SUMMARY 

1 By the mverse square law it is shown 
how the radiation changes with a variation 
m the skm-target distance 
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2 An isodose chart giving the distri- 
bution of roentgen radiation for 80 cm 
S T D IS shoivn in Figure 1 

3 The depth intensities of roentgen 
radiation from 50, 70, and 80 cm are shown 
m Table I 

4 Isodose curves for 80 cm STD are 
applied to an anatomical cross-section 
chart of a patient usmg two, three, and 
four fields as shown m Figures 2, 3, and 4 
Isodose curves for 50 cm STD are ap- 
phed to the same anatormcal chart as 
shown m Figure 5 Comparisons are made 
of the relative skm and tumor doses with 
accompanmg changes m the mtensities 

5 The radiologist is justified m in- 
creasing the skm-target distance 

(а) to obtam a better depth dose 
when treatmg large patients, 

(б) to further mcrease the tumor dose 
over the skm dose m order to pre- 


serve, as far as possible, the mter- 
vemng skm and normal tissue 


REFERENCES 

(1) Weatherwax, J L, and Leddi, E T Stand- 
ardization of Ionization Measurements of Intensity 
and Measurements of Scattered and Secondary X-rays 
Effective m Producing an Erythema Am Jour 
Roentgenol and Rad Ther , June, 1923, X, 488-492 

(2) Idem Further Studies of Ionization Measure- 
ments of Roentgen-ray Intensity Am Jour Roent- 
genol and Rad Ther , August, 1924, XII, 110-116 

(3) Weatherwax, J L , and Robb, Charles 
Water Phantom Intensity Measurements of Roentgen 
Rays Produced by 127,000 Volts Am Jour Roent- 
genol and Rad Ther , May, 1932, XXVII 

(4) Weatherwax, J L Physics of Radiology for 
the Student of Roentgenology and Radium Therapy 
Paul B Hoeber, Inc , New York, 1931 

(6) Erskine, A W Practical X-ray Treatment 
Bruce Pub Co , Saint Paul, Minn 

(G) Weatherwax, J L , and Widmann, B P 
Physical Factors in Radiation Therapy and Their 
Clinical Apphcation Radiolog\, 1929, XII, 297- 
308 

(7) WiDMANN, B P , and Weatherwax, J L 
The Technic of Irradiation of the Neck with Four 
Overlapping Fields Am Jour Cancer, March, 1933, 
XVII, 777-783 



430 


RADIOLOGY 


that wath the tivo-field technic at SO cm 
STD, each skm area receives a larger 
dose than the tumor, ivhile intli the four- 


distmct advantage m the use of a greater 
skin-target distance 

If the radiologist finds that a tumor area 
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Fig 5 Anatomical cross section showing (1) tumor intensity from four fields 
at 50 cm STD and (2) skin intensity 


field techmc at 50 cm STD, the tumor re- 
ceives a larger dose tlian either skin area 
Comparing Figures 3 and 5, it is seen 
that the tumor receives more radiation than 
either skin area ivith three fields at SO 
cm STD, as well as ivith four fields at 
50 cm STD The three-field technic at 
80 cm STD gives a slightly greater 
tumor dose than at 50 cm STD How- 
ever, it requires approximately 1 S tunes 
the number of miUiampere-minutes at 80 
cm STD to dehver 100 per cent BSD 
to the tumor as compared to 50 cm STD 
Comparmg the four-field techmc as 
shown m Figures 4 and 5, it is seen that 
each skm area receives 76 per cent BSD 
when the tumor receives 100 per cent 
BSD atSOcm STD Here there is a 


of a patient cannot be adequately treated 
without mjunng the skm and mtervenmg 
tissue mth a four-field technic at 50 cm 
STD, then an mcrease m the skin-target 
distance is indicated In such cases, time 
can be sacrificed to obtam a better depth 
dose 

If the patient has been irradiated to the 
pomt at which it os advisable to conseri'e 
mtervenmg normal skin and tissue as far 
as possible and the radiologist is still 
desirous of further irradiatmg the tumor, 
a greater skm-target distance is preferable 

SUMMARY 

1 By the inverse square law it is shorni 
how the radiation changes with a vanation 
in the skm-tatget distance 
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Denver, by one of us (W W W ) For 
the third method, we studied the records 
of 100 children followed at the Child Re- 
search Council, Denver, smce birth The 
matenal obtamed from study of the first 
and second groups is used m this report 
to check upon the findmgs reported m re- 
gard to the third group of 100 children 
followed from birth, which forms the 
chief basis for this study 

It IS not the purpose of this paper to 
review the extensive hterature on the 
subject of smus infection or non-tuber- 
culous chest infections, but to endeavor 
to detemime if there is a relationship of 
smus disease to chest disease as shown by 
the matenal already descnbed In non- 
tuberculous chest disease, the smuses are 
often said to be responsible for lung m- 
fection Whether the chest disease re- 
sults from smus infection or mce versa, or 
whether it is not rather a comadence by 
which the whole cavity is equally infected 
IS a problem not settled However, it is 
m the smuses and chest that the mani- 
festations of the infections are apparent 
m a roentgen exammation 
As stated before, our chief sources of 
matenal are the records of 100 children 
studied from birth Penodic exammations 
are made on each child at mtervals of 
approximately three months, consistmg of 
detailed chmcal, laboratory, and roent- 
genologic studies The present ages of the 
children (52 boys and 48 girls) range from 
three months to eleven years Table I 
gives the number of children and the ages 
at present 


TABLE I 


Age 

Number of cases 

3 months to 6 months 

7 

0 months to 1 year 

14 

1 year to 2 years 

16 

2 j ears to 3 years 

16 

3 years to 4 years 

S 

4 years to 6 > ears 

6 

5 j cars to 0 years 

9 

6 > ears to 1 1 j ears 

24 

Total 

100 


The roentgenograms which had been 
made at mten^als of three months were 
assembled upon a large illununator, spe- 


cially constructed to display 1 5 fil m s 
simultaneously Evidence of infection 
which began m infancy could be studied 
m this way and followed throughout its 
ejitire course from birth to the present 
date 

DISCUSSION OF DATA 

1 The Sinuses —In studymg the smuses 
of this group, the seven cases which were 
under six months of age are not reported, 
beeause we beheve that a smgle roent- 
genologic examination is not sufficient to 
estabhsh even a roentgenologic diagnosis 
of smusitis m children, especially where 
there is no chmcal evidence of such disease 
At the tune of dehvery, the smuses do not 
contam air Aeration is gradual until they 
become fully aerated at from four to eight 
weeks (9,10) After that, decreased aeration 
IS mdicative of mucous membrane change 
as wen as allergic or infectious changes 
Hence, m our discussion the word “disease” 
is used rather than “infection,” as “dis- 
ease” implies that there may be mucous 
membrane changes, allergic conditions, 
infection, or a combmation of these condi- 
tions Smus disease as evidenced by de- 
creased aeration or thickemng of the 
borders of the smuses has been classified 
m this study as (1) mild, (2) moderate, 
and (3) severe chrome or recurrent The 
term “mild disease” is used to mdicate 
those cases m which only a few examma- 
tions show shghtly decreased aeration of 
the smuses “Moderate disease” desig- 
nates those changes which show a more 
marked decrease m aeration, occurrmg 
m a greater number of mstances By 
“severe chrome smus” disease or “recurrent 
smus” disease is meant those cases which 
show m a large number of exammations a 
marked decrease m aeration of one or 
more smuses 

It is mterestmg to note that m one case 
followed for ten years two exammations 
show both maxillary smuses with markedly 
thickened borders, while every other ex- 
ammation shows them excellently aerated 
In another case followed for seven years, 
there has been a recurrent smus, disease yet 
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N |0N-TUBERCUL0US infections of 
I the lung, espeaally those outside 
the group compnsed of foreign bodies, 
abscesses, and similar pathologic condi- 
tions, have occupied the interest of vanous 
investigators for some time (1,2,3) Despite 
this fact, there is still mucli to be learned 
about them (4, 5, 6) They are often errone- 
ously classified and diagnosed as tuber- 
culosis Pulmonarj’' tuberculosis, on the 
other hand, after manj' j'^ears of study is 
fairly well understood Since the infant 
and young child appear to be quite sus- 
ceptible to this kmd of mfection, it seems 
important to make a study of the vanous 
parts of the respirator^" tract m the mfant 
and the child and to endeavor to see if any 
relationship exists between infection of one 
part and that of another 

There are at least three methods of 
approachmg this study First, a large 
number of cases may be selected that 
have shown infection, and then a follow-up 
made to determine the course of the 
disease, second, a number of children 
at any given age, some of whom are 
emdently normal and some of whom show 
disease, may be studied (Either of these 
two methods tends, however, to give only 
a cross-sectional view at certam age 
levels ) Third, a group of children may be 
studied penodically, starting from time of 
birth Under this method, the child 
IS studied before, or at least near the tune 
of, onset of the disease In studymg the 


an average group, we beheve we will then 
be more successful m gettmg a true pic- 
ture of the average child In this report 
we have utihzed mfoimation obtained 
by ah three methods 

The respiratory tract is the only one 
directly open to the outside air It is 
composed of the accessory smuses, mas- 
toids, nasal and oral pharynx, larynx, 
trachea, bronchi, and teimmal air cells, 
as one contmuous tube with certam re- 
gional anatomical divisions It is our 
problem to study the relationship of m- 
fection m the smuses and limgs which are 
at the opposite ends of the traet The 
path which infection may take from the 
smuses to the lungs has had considerable 
study Mulhn, in an experiment on 
rabbits, demonstrated a lymphatic con- 
nection between the smuses and lymph 
nodes at the roots of the lungs (1, 8) It is 
also possible that mfection takes place by 
direct extension, that is, by contiguity 
and by continuity, by the blood, or by air 
column transmission 'RTiether it is by 
Mulhn’s method (lymphatic extension) 
or by some other or by all, is a problem 
which needs much more mvestigation 
However, the pomt which we wish to 
emphasize here is that the organs of the 
respiratory tract constitute a smgle and 
contmuous cavity 

The sources of matenal for this study 
fall mto three groups which were chosen 
to represent the three possible methods of 
approach For the first method, a study 
was made of 58 cases (some of known non- 


mfant from bmth onward, it is possible to 
watch for mmute changes m the course and 
progress of non-tuberculous mfecbons (7) 
If, m selectmg such a senes, a group is 
chosen not because it is particularly free 
or particularly susceptible to upper res- 
piratory disease, but because it represents 

before the American Congress of Radiology, 
at Chicago, Sept 2&-30, 1933 


tuberculous infection) recorded and fol- 
lowed at the Child Research Councd, 
Denver, and spoken of herein as the 
"special senes ” For the second method, 
matenal came from exammation of the 
roentgen records of children ^en m pn- 
"Yate practice and at Children s Hospital, 


432 



WASSON AND WALTZ RELATION OF SINUS TO CHEST DISEASE 


435 


tissue surrounding the lung structures and 
that produced by a disease process is at 
tunes difficult to determine and evaluate 
(13, 14) In fact, we have been unable 
to find in the literature accurate reports 
of the normal amount of connective tissue 
in the lungs at vanous age levels (15, 16) 
Our method has been to study these 
cases from birth and to amve at a concep- 
tion of average chest markings in the m- 
fant by using the subsequent examinations 
as cntena In regard to connective tissue, 
it IS well to remember that we are deahng 
not noth acute but with chronic changes, 
and we are not always able to state 
exactly the nature of the change until a 
year or so after it has occurred Chest 
diseases accompanying smus disease ap- 
pear to be, m our senes, of a markedly 
chronic nature Because of the difficulty 
m determining where normal growth of 
connective tissue ends and disease starts 
in the infant chest, we deem it advisable 
to begin our report of the presence or 
absence of pulmonary disease m assoaa- 
tion with upper respiratory infection at the 
age of two years and sl\ months In some 
cases, havmg once demonstrated the 
pathologic lesion at a later age, it is possible 
to return to the infant chest of two years 
and under and show the begmmng of the 
inflammatory change However, an at- 
tempt to make a diagnosis at this early 
age IS beset with difficulties, as outlmed 
above This we think is one of the greatest 
arguments m faimr of a diagnosis based 
upon frequent examinations at regular 
intervals throughout childhood, rather 
than one based upon a single examination 
or ex en several examinations 


TABLE HI — CASES STUDIED FROM BIRTH 


Ages at last cxatjunation 


Birth to 

3 to 5 

5 to 11 


3 years 

years 

years 

No disease process noted 


9 

7 

6 

Evidence of non-tuberculons m- 




feet ion 

Non active tuberculosis 

xvith 

2 

0 

20 

supenmposed upper respira- 

0 

0 


torv disease 

Non-active tuberculosis, 

with 




calcification or fibrosis 


1 

0 

4 

Totals 


12 

13 

32 


The results of our study of the chests 
in this senes are shown in Table III 

3 Sinus Disease m Rdatwn to Chest 
Disease — In correlatmg the cases of smus 
disease and chest disease, only those 
cases from two years and months or 
over are reported (see above) The re- 
sults of the correlation are shown m Table 
IV 

An analysis of Table IV shows that 
there are three cases followed from birth 
to three years which give evidence of 
nnld smusitis but which show no chest 
changes There are no cases of mild 
smusitis m either of the higher age groups 
Moderate smus disease and an absence 
of chest changes are noted m three of the 
group followed from birth to three years, 
two from three to five years, and six 
from five to eleven years However, of 
19 cases of moderate disease m the third 
group (five to eleven years), 13 show 
defimte exudence of chest changes Of 
the 17 cases of chrome or recurrent smus 
disease ivith defimte chest changes, two are 
in the first age group, five m the second, 
and ten m the third The three cases of 
chrome or recurrent smus disease which 


TABLE IV — CASES STUDIED PROM BIRTH 


Ages at last examination 

Sinus infection 

With chest changes 

Without chest changes 



Birth to 3 to 6 

5 to 11 

Birth to 

3 to 5 

5 to 11 



Sjears >cars 

years 

3 years 

years 

years 


Mild sinus disease 

Moderate sinus disease 

0 0 

0 0 

2 6 

2 6 

0 

13 

10 

23 

3 

0 

0 


Chronic or Tccurrcnt sinus disease 
Totals 

3 

0 

6 

2 

3 

5 

6 

0 

6 
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on several examinations the smuses show 
good aeration ivitJi clear-cut borders For 
this reason we beheve tliat it is unwise 
to make a diagnosis of the presence or 
absence of true smus disease upon the 
e\ndence presented by one roentgen ex- 
amination 

In the 03 cases from nme months to 
eleven >ears, 71 show the presence of smus 
disease, the majonty of which occur 
m the highest age group That is, of the 
34 children between the ages of five and 
eleven years, only two fail to show m- 
fection at some time However, it must 
be borne in mind that 34 children com- 
pnse too small a group from which to 
generalize The results of the stud)-^ of 
the sinuses are given m Table II 


TABLE II —CASES STUDIED FROM BIRTH 


Ages at last e'tamination 

Birth to 

3 to 5 

5 toll 

3 > ears 

>ears 

\cars 

Cases show mg no disease 

0 

4 

2 

Cases show ing doubtful disease 
Cases showing slow clearing of 

7 

0 

0 

the sinuses after birth but 
once cleared, then good aera- 
tion 

2 

1 

0 

Mild smus disease 

4 

0 

3 

Moderate sinus disease 

22 

1 

19 

Chronic or recurrent sinus disease 

4 

8 

10 

Totals 

46 

14 

34 


2 Chest Diseases — Of this group of 03 
cases, only those above the age of two 
years and si\ months (57 cases) are re- 
ported as to the presence or absence 
of non-tuberculous infections A diag- 
nosis of non-tuberculous mfection before 
the age of two years and six months we 
beheve to be extremely difficult, because 
it IS only from the subsequent exanunations 
that the presence of non-tuberculous pul- 
monary disease may be estabhshed There 
may be e\ndences of inflammator)’’ changes 
but they have not as yet estabhshed 
themselves sufficiently to warrant such a 
diagnosis The entire group of 100 cases 
was, however, studied m regard to the 
presence of tuberculous infection It 
must be remembered that the senes of 100 
cases followed from birth consists of 
apparently healthy children Conse- 


quently, the majonty of these cases fall 
mto that puzzhng group which so often 
confronts the roentgenologist, namely, 
borderlme cases between the normal and 
the diseased, between tuberculous and non- 
tuberculous pulmonary diseases As a 
check upon our diagnosis, m these border- 
lme cases we have made use of selected 
cases from our other two groups, f e , 
the special senes, and hospital and pni ate 
cases Here we have clear-cut pictures of 
the infection supported by climcal evidence 
for companson 

The difficulty in diagnosis of the border- 
lme cases, espeaally under tivo years and 
SIX months, may be dependent upon 
several important factors of techmc which 
hai'e to do with correct portrayal First, 
the roentgenogram must be absolutely 
free of movement, and those famihar with 
makmg a roentgenographic study of in- 
fants wall appreaate how difficult this is 
even with an exposure of one-tiventieth 
of a second, which we use as a matter of 
routine Second, in children under two to 
three years of age, it is often difficult to 
obtain the desired degree of mspirabon 
Roentgenograms showing poor inspiration 
completely defeat any attempt to diagnose 
this type of chest disease The increased 
hilar width, accentuation of peribronchial 
and penvascular marlong, and blumng 
of lung detail, that are apparent on 
roentgenograms showing poor mspiration, 
so closely resemble the non-tuberculous 
type of chest disease that a diagnosis is 
frequently impossible Third, and cer- 
tamly of equffi importance, is the con- 
stantly changmg structure of the mfant 
chest (11) It not only grows in size but 
there is a gradual change from the infant 
to the so-called adult type of chest mark- 
ings In our study, tins change is pro- 
gressive but does not conform to any 
certam age level The change has been 
most marked, howexer, m the first two to 
three years In short, it is imperative 
that the diagnostician be familiar with the 
changes m the infant chest that are due to 
natural growth (12) The borderlme be- 
tween a norma] growth of connective 
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Fig 1-yl 
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Fig 2 A 
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Fig 2-5 

Roentgenograms selected at yearly intervals from 3 to 10 years from a senes of 39 sinus and chest examma- 
n me same child Note lack of aeration throughout the senes, and at no time are the sinuses as dear as m the clear senes Compare with Figure 1 
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Fig 3 Healthy Chest Enlargements of the 3- and 10 year roentgenograms as shown m Figure 1 The peribronchial and perivascular markings may 
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show no chest changes are all m the second 
age group However, since the age of two 
of these cases is three years and of the 
other, three years and nine months, they 
are probably too young for positive diag- 
noses as yet Further study is neces- 
sary to determme the outcome of these 
cases In other words, may it not be too 
early to portray definitely on the roentgen 
film erudence of disease of the lungs m 
these cases’ 

Some relationship between the seventy 
of the sinus disease and the chest 
changes is noted If the sinus involve- 
ment IS of sufficient!}' long standing, patho- 
logic changes can be identified in the 
chest It IS possible that changes in the 
lungs are congestive in the beginning and 
that, as time goes on, they become fibrous 
tissue changes Probabl}', also, if the chest 
disease is of too short duration, the chest 
changes are not recognized Once this 
connective tissue change is estabhshed, 
the improvement in the sinus, acting as an 
indicator of respiratory infection, may 
mark a cessation of progress m the chest 
changes However, the chest changes do 
not undergo resolution but remain as 
permanent markmgs of the lungs It is to 
be noted that decreased aeration of the 
sinuses (sometimes referred to as in- 
creased density) is more readily recognized 
by the eye than the minute inflammator}' 
changes along the bronchi and the vascular 
markings of the lungs 

ROENTGENOLOGIC FINDINGS OF THE CHESTS 
SHOWING DISEASE IN ASSOCIATION HTTH 
SINUS DISEASE 

It IS not the purpose of this paper to 
give a detailed description of the roentgen 
findings of the non-tuberculous chest 
In general, we have considered the char- 
acteristic changes to be a bilateral m- 
crease in width and density of the hila, 
together with accentuation of the pen- 
vascular and penbronchial markings In 
some cases of early disease the only 
findings appear to be a thickemng of the 
hila, but as these cases progress a gradual 


accentuation of the trunk and hnear 
markings appears to extend outward from 
the hila Only m those advanced cases, 
as seen m our special senes has the 
parenchymal tissue appeared to be m- 
volved, as endenced by mcreased inter- 
stitial connective tissue changes 

DIFFERENTIAL DIAGNOSIS 

The differentiation of the non-tuber- 
culous disease in children is prmapally 
concerned noth incipient tuberculous in- 
fection and imtation from dust inhalation 
(17) This does not take into consideration 
those non-tuberculous conditions such as 
abscesses, foreign bodies, and the acute 
conditions which show a typical pneumoma 
or parenchymal involvement The factor 
of dust inhalation may be considered of 
minor importance, since the children re- 
ported m this group all hve in Denver 
ivhere gas is the chief fuel and the air is 
not heanly laden ivith dust Incipient 
tuberculous infection ongmatmg near the 
hilum may be confusing, yet it tends to be 
umlateral and the primary focus may be 
evident, or, later m the course of the 
disease, some calafication may be demon- 
strated ivhich IS not shown m the non- 
tuberculous infection The usual cnteria 
for roentgen diagnosis of a tuberculous 
lesion in infancy are used However, the 
greatest help is obtained from senal 
examinations over a period of years so that 
the character of a particular lesion may be 
estabhshed A tuberculm reaction is 
helpful, but m one case which showed a 
positive tuberculin reaction the chest was 
studied for eight years and the changes 
were of the non-tuberculous t3'pe In our 
senes, there are two cases of healed tuber- 
culosis, with superimposed chest changes 
and marked sinus disease, but five others 
of non-active tuberculosis show no super- 
imposed chest changes 

The onset of the non-tuberculous chest 
condition or smus disease m infants 
appears to be highly msidious At what 
time the condition is first manifested 
IS not yet defimtely estabhshed but it is 
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probably m early infancy Under two 
years of age, the presence of infection of the 
respiratory tract is much more common 
m a sub-acute form than is generally 
beheved From our senes it would appear 
that the process may begin very early m 
infancy, long before the condition is 
usually diagnosed by chmcal methods 
By the time the respiratory infection has 
progressed to the pomt at which it pro- 
duces defimte chmcal signs and s3Tnptoms, 
the child IS usually several years old 

By the study of a larger senes of cases 
and by similar senes followed m other 
cities, it should be possible to gam most 
valuable mfonnation concermng this group 
of non-tuberculous chest diseases Tuber- 
culosis IS now well controlled by scientific 
mvestigation and education, yet such 
methods of study and education have not 
been so well apphed to the non-tuberculous 
respirator}’’ infections As a result, the 
latter are now of perhaps greater un- 
portance than the tuberculous infections 
and probably handicap a greater number 
of our population That this is an im- 
portant disease entity is apparent when, 
on analysis of Table III, it is seen that, 
out of 57 cases, five show non-active 
tuberculosis, whereas 30 cases show chest 
and sinus disease Again it must be noted, 
however, that this is too small a group from 
which to draw far-reachmg conclusions 

Two cases are presented to illustrate 
the above discussion 

Case 1 R L , male, 10 years of age, 
was bom at the National Jewish Hospital 
for Tuberculosis Both parents had active 
tuberculosis at tune of the birth of the 
patient Father died of tuberculosis five 
years later Patient had usual childhood 
diseases, frequent upper respiratoiy^ in- 
fections, and chronic otitis media He 
had a positive tuberculin reaction and 
was 12 pounds undenveight 

ROENTGENOLOGIC FINDINGS 

Sinuses — Since one year of age the 
patient had had chronic or recurrent 
sinus disease \\ ith exacerbations 


Chest — Bilateral increased width and 
density of the hila, with accentuation of 
the peribronchial and perivascular mark- 
ings No evidence of pulmonary tuber- 
culosis on any exarmnation 

DIAGNOSIS 

Chmcal — ^Frequent upper respiratory 
infections and otibs media 

Roentgen — Smus disease and non-tuber- 
culous chest disease 

Case 2 T I , male, 6 years of age 
Family history negative except for frequent 
headaches and rheumatism (?) Patient 
has had the usual childhood diseases 
and frequent upper respiratory mfections 
There was a negative tubercuhn reaction 
on two occasions, frequent post-nasal 
discharge He was poorly nourished and 
6 pounds underweight 

ROENTGENOLOGIC FINDINGS 

Stiluses — Many exammations, be- 
ginmng at one year of age, show bilateral 
chrome or recurrent sinus disease 

Chest — Bilateral mcreased density and 
width of the hila, with accentuation of the 
penvascular and penbronchial markings, 
beginning at 2 years 6 months 

DIAGNOSIS 

Chmcal — Frequent upper respirator}'^ 
infections Underweight Poorly nour- 
ished 

Roentgen — Sinus disease and non-tuber- 
culous chest disease 

SUIIMARV 

A report is presented of a study of the 
roentgen findings in the sinuses and chests 
of (1) 100 children followed periodically 
since birth, (2) a “special group’’ of 5S 
children showmg defimte climcal emdence 
of infection, and (3) information drawn 
from material obsen^ed in private prac- 
tice and at the Children’s Hospital (Den- 
ier) 
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CONCLUSIONS 

WTiile we do not wsh to draw too many 
or too general conclusions from the senes 
of children which form the chief source of 
matenal for this report, neither do we 
think that those drawi from large groups 
of single examinations are tenable There- 
fore, tliere are certain probable conclusions 
which our study suggests 

Our findings would seem to indicate 
that there is a relationship between sinus 
disease and non-tuberculous chest dis- 
ease 

Inasmuch as tins relationship seems to 
exist, the term "bronchosinusitis” has 
been used by one of us (tV W W ) m 
previous articles to differentiate this type 
of condition from other acute and sub- 
acute general respirator}^ infecbons 

There are probabl}' four main factors in 
the relationship between sinus disease 
and non-tuberculous chest disease 

(1) It seems likely that the onset in 
both locales is approximately coincidental, 
and tlie progress in each parallels tliat m 
the other 

(2) This chest and sinus disease ap- 
pears to have an insidious onset, to be of 
long duration, and to show chronologic 
progressive changes 

(3) Increased seventy of the condition 
m one region is associated with increased 
seventy of the condition in the other 

(4) Cessation of sinus disease is 
usually accompanied by cessation of prog- 
ress of non-tuberculous chest disease 
This last does not necessanly mean that 
lmpro^ement of the sinus condition re- 
moves the causative agent for the chest 
infection, as the mode of extension has 
not yet been demonstrated 

From the above conclusions suggested 


from our study, we feel that further in- 
vestigation of these complex factors is 
advisable 
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STANDARD ABSORPTION CURVES FOR SPECIFYING THE QUALITY 

OF X-RADIATION‘ 

By LAURISTON S TAYLOR and GEORGE SINGER, Washington, D C 


ABSTRACT 

In the measurement of \-rays there is a 
proportionality between the energy m the 
beam and its strength m roentgens, only for 
radiation of the same effeetive spectral distribu- 
tion In previous work, companson with the 
eopper and alummum absorption cuiA’^es pro- 
duced by constant potential has been estab- 
hshed as a means of equatmg the qualities of 
x-ray beams excited by vanous voltage wave 
forms Therefore, a set of standard absorp- 
tion cur, es IS set up for copper up to ISO K V 
(constant) and alummum up to 110 KV 
(constant) Accurate evaluation of the wall 
absorption of the tubes used permits the es- 
tablishment of basic absorption ounces Simi- 
lar cun es are given for potentials from 250 to 
550 KV (constant), using a tube havmg 6 mm 
of copper filtration The effect of wall ab- 
sorption on the relative position of the absorp- 
tion cun es IS discussed, and it is shown how a 
single can’ve may be used for a complete and 
adequate specification of x-ray quahty This 
may be contrasted with all other quahty 
specifications, none of which is adequate with- 
out auxiliary information 

I — INTRODUCTION 

UMEROUS investigations durmg the 
past years have stressed the need 
for a more adequate filtration method 
of determinmg the quahty of x-ray beams 
that are exated by different potential 
wave forms It is not that the methods m 
use— such as the half value layer — are 
theoretically unsound, but rather that, 
given alone, they are msufficient to give 
satisfactory correlation between radia- 
tions exated by potentials of different 
wave form Furthermore, the several 
different methods m vogue do not express 
the quality of radiation in comparable 
terms 

It IS, of course, well recognized that 
while the quahty of an x-ray beam is given 
accurately only by the spectral energ}^ 
distri bution of the radiation, it is un- 

' Presented at Uic First American Coneress of 
Radiologj , at Chicago, Sept 25-30, 1933 


fortunately unpractical for common use 
Accordmgly vanous mdirect methods of 
quahty descnption have been based upon 
tlie absorption properties of some metal 
such as copper or alummum for the radia- 
tion m question Smee an x-ray spectrum 
is a function of the potential, these meth- 
ods are frequently compheated by the fact 
that the potential used for exatmg the x- 
rays is penodicaUy fluctuatmg The ‘‘sim- 
ple spectrum” is one produced by, and a 
function of, the mstantaneous or sustamed 
value of the exatmg voltage and the target 
matenal On the other hand, a ‘‘com- 
posite spectrum” is the resultant of the 
succession of mstantaneous spectra pro- 
duced by a penodically fluctuatmg po- 
tential and is, therefore, also a function of 
the wave form Since the voltage wave 
forms apphed to x-ray tubes are exceed- 
mgly varied and compheated, it is obvious 
that there is no direct simple relationship 
between the resultant composite spectra 
and the peak value of the exatmg voltage 
The absorption curve for radiation hamng 
a composite spectrum will be referred to as 
a ‘‘composite absorption curve” to dis- 
tmguish it from the ‘‘simple absorption 
curve” characteristic of x-rays produced by 
constant potential 

Prime requisites for a satisfactory qual- 
ity specification are, therefore (1) a sound 
theoretical relationship between observed 
magnitudes and the spectral distribution 
of the radiation, and (2) a simple method 
of quahty correlation which is reasonably 
mdependent of the exatmg voltage wave 
form, ^e , a correlation between the 
quahty of some one simple spectral dis- 
tribution and that of the given composite 
spectral distribution Simplicity and con- 
i^emence of operation naturally dictate the 
choice of method only after these two 
reqmrements are satisfied 
Of the customary quahty speafica- 
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tions — (1) complete absorption ciuA^e,-’ 
(2) half value layer, ^ (3) effective wave 
length, “ and (4) average wave length^ — 
Duane’s effective wave length method, 
requirmg but two measurements, is the 
most convenient This simplicity is off- 
set, however, by tlie mdefiniteness of the 
final result * The half value layer method 
has a slight advantage in simplicity over 
the remaining methods in that it requires 
fewer auxiliary' computations A theo- 
retically definite conclusion, ho\\e^er, is 
obtained only from the complete absorp- 
tion cuiA'e, the others requinng further 
information which can be obtained only 
from the complete absorption cur\'^e That 
the complete absorption curve method is 
not only adequate but has advantages not 
possessed by any of the others has been 
showm bj’^ a number of workers “ For 
example, Silberstem has shown theo- 
retically that a given x-ra> spectral dis- 
tnbution wall yield a particular copper 
absorption cun'e, and con\ersety, a spec- 
tral distnbution which is sufficiently ac- 
curate for practical purposes may be 
derived from the complete copper absorp- 
tion curv'e 

Until recently the complete copper 
absorption cun'e metliod has had the 
disadvantage of not being expressible by a 
single numerical magnitude This has 
been removed, however, by finding tliat, 
wathm reasonably satisfactory limits, the 
complete composite absorption cuixe of 
radiation excited by the different potential 
wave forms m use, may be matched by the 


’ E A Pohlc and C S W'nght Radiology, 
January 1030 XIV 17-23 

* R B Waisey Radiologi, October, 1931, Xmi, 
700-713 

* H Holthusen and R Braun Strahlentherapic, 
1933, XL\ai 203 

‘ W Duane Proc Nat. Acad , 1027, XIII OGS 
' L S Taylor Bureau of Standards Jour Research 
(R P 212), 1030, V, 617 

’A Mutscheller Radiolooi, Apnl 1929 XII, 


283-289 

“EH Quimby Am Jour Roentgenol and Rad 
Ther 1929 XXI, 64 See also Footnote 0 

> L S Taj lor, G Singer and C F Stonebumer 
Bureau of Standards Jour Research (R. P 692) 1933, 
YT 903 See also Footnotes 2 and 3 
V.L Sdberstem PhU Mag Ser 7 1933 XV, 375 


mstantaneous absorption curv^e of the 
same matenal for radiation exated by 
some definite constant potential ® It is 
further found” that such beams hating 
equivalent absorption cun'es are, over a 
considerable range of mitial filtrabon, 
closely alike as regards their intensity dis- 
tnbution m a large body of low atomic 
number material such as a water phantom 
Smee the spectral distnbution of radiation 
excited by constant potential is perfectly 
reproducible, a family of simple absorpbon 
curt es of constant voltage radiation should 
constitute a very convement and adequate 
standard of reference for mferring the 
constant potential equivalent of any given 
radiation 

It IS of course obtnous that two equiva- 
lent x-ray beams might be produced by 
voltages of very different peak values and 
hence one beam have shorter wave lengths 
not present at all in the other However, 
the proved equivalence, w'here the peak 
voltages are very' different, signifies that 
while there are some shorter w'ave lengths 
m one spectrum than m the other, they are 
present to a negligible extent ” As the 
equivalent constant voltage approaches the 
peak voltage it sigmfies that the energy' in 
the shorter wave lengths becomes rela- 
tnely greater This, how'ever, is taken 
care of m the specification of quahty by the 
fact that for a given peak voltage, if the 
shorter wa3e lengths gam m importance, 
the equivalent voltage is correspondingly 
mcreased For example, w'lth x-rays pro- 
duced respectively' by mechamcal, full 
wave, or Villard rectifiers operated at the 
same peak values, the equivalent voltage 
approaches respectively nearer the peak 
value, mdicatmg an increasing relative 


L S Tavlor and K L Tucker Bureau of Stand- 
ards Jour Research (R P 475), 1P32 IX, 333 

•* B> "constant potential equivalent" is meant the 
constant potential neccssarj’’ to apply to an x raj tube 
to yield a simple absorption curve of the same form 
as the composite absorption curve m the same matenal 
for the unkno^vn radiation m question 

L S Taylor G Singer, and C F Stonebumer 
Bureau of Standards Jour Research (R P 692) 1933, 
XI 293 In particular see curves in Figures 8 and 9 
of this paper 
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lo — Incident radiation 


TABLE I — ABSORPTION OF GENERAL X-RADIATION IN COPPER 
Tube wall, 1 29 mm cerium glass 

I = Transmitted radiation 100 I/Io “ Percentage Transmission 



100 K V 

llOK V 

Copper 

Filter 

100 

I/Ic 

Log 

100 

I/Jo 

100 

J/Jo 

Log 

100 

J/Io 

(mm ) 

0 

100 

2 00 

100 

2 00 

0 14 

20 4o 

1 310 

22 0i 

1 344 

20 

15 3, 

1 187 

17 S, 

1 251 

25 

12 8i 

1 110 

15 U 

1 181 

30 

11 u 

1 047 

13 It 

1 120 

40 

8 78 

0 943 

10 28 

1 012 

50 

7 15 

0 854 

8 50 

0 924 

75 

4 53 

0 656 

5 77 

0 761 

1 00 

3 08 

0 489 

4 13 

0 616 

1 50 

1 77 

0 248 

2 42 

0 384 

2 00 

1 03 

0 013 

1 00 

0 210 

2 50 

3 00 



1 02 

0 009 


120 KV 

130 K V 

140 KV 

150 KV 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

I/Io 

I/Jc 

I/h 

I/Jo 

I/Io 

I/h 

I /-Iq 

I /It} 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

23 8o 

1 377 

25 S, 

1 412 

27 6, 

1 442 

30 3s 

1 482 

19 9j 

1 299 

21 8, 

1 330 

23 4i 

1 370 

26 6, 

1 410 

17 37 

1 240 

19 li 

1 283 

20 8s 

1 319 

22 8s 

1 359 

15 2i 

1 183 

17 Oo 

1 230 

18 7, 

1 267 

20 5s 

1 313 

12 h 

1 084 

13 7. 

1 138 

15 3j 

1 187 

16 9s 

1 230 

10 0. 

1 002 

11 5, 

1 063 

13 0, 

1 116 

14 4, 

1 159 

7 04 

0 848 

8 32 

0 920 

9 55 

0 980 

10 68 

1 029 

5 18 

0 714 

6 35 

0 803 

7 41 

0 870 

8 43 

0 926 

3 13 

0 496 

4 00 

0 602 

4 86 

0 687 

5 75 

0 760 

2 06 

0 314 

2 73 

0 436 

3 38 

0 629 

4 13 

0 616 

1 40 

0 164 

2 00 

0 301 

2 50 

0 398 

3 12 

0 494 

1 09 

0 037 

1 48 

0 170 

1 93 

0 286 

2 49 

0 396 


intensity of the shorter wave lengths 
Correspondingly it is found that the ab- 
sorption curves indicate respectively harder 
composite radiations after the same mitial 
filtration 

It is also to be expected that two beams 
which yield like absorption curves with a 
low or moderate imtial filtration (up to 
1 5 mm Cu at 150 K V , constant) may 
after a higher initial filtration furnish 
somewhat divergent curves — tlie curve for 
the radiation having the higher peak volt- 
age faUmg above the other By matchmg 
the curves above the point correspondmg 
to the imtial filtration, however, a new 
equivalent voltage may be found which 
specifies the radiation more closely This 
IS perfectly justifiable, since the radiation 
not passing through the filter is lost 

This specification of x-ray quality, by 
using the complete absorption curve, has 
been recommended by the X-ray Stand- 
ardization Committee of the Radiological 
Society of North America “ 

“ Quotation from Par 7 of the 1933 Committee 
report ‘ For most practical purposes the quality of 
the \ radiation may be satisfactonly specified m terms 
of the copper or aluminum absorption curve combined 
mth a statement of tlie miUal filtrabon In lieu of an 
absorption curse, the equivalent constant potcntiaj 
applied to the tube tcmiinals to jield the same curve 
mav be stated as a single numcncal magnitude Up 
to lOO K V (constant) aluminum absorption curves 
and nliove 100 K\ (constant) copper absorption 
curves shall be used to establish the equivalent poten- 
tial ’’ RAt>iot.oG\ March 1934, XXII, 2S9 


The mam purpose, then, of the present 
investigation was to lay a general founda- 
tion and develop a procedure for denvmg 
the two parameters of any absorption 
curt'^e, namely, the equivalent constant 
potential exatation, together with the 
equivalent imtial absorption 

n — EXPERIMENTAL PROCEDURE AND COR- 
RELATION OF ABSORPTION CURVES 

The standard absorption curves shown 
here were obtamed imder conditions be- 
heved to be adequate for the purpose at the 
present time The irradiation*® was meas- 
ured m roentgens per mmute by means of 
a standard guarded field ionization cham- 
ber The ionization current was measured 
by a null method,*® usmg an electrometer 
and compensating system previously de- 
scribed The readings were accurate with- 
m =fc0 3 per cent Voltages apphed to the 
tube were supplied by a kenotron rectifier 
of the Hull- Webster type, m which at the 
tube currents used the npplage did not 
exceed 1 per cent 

“ The term "irradiaUon” is used to emphasize the 
fact that these measurements were made m terms of the 
ionization produced m air The lomzation measure- 
ments can be used for "intensitj'” onij when dealmg 
with x-ray beams of exactly the same spectral distnbu- 
Uon, and not with beams of different distnbuUon 

'* L S Taj lor Bureau of Standards Jour Research 
(R P 300), 1931, VI, 807 



Tube wall, t 78 mm pyrcx glass 

Incident radiation / = Transmitted radiation IOO///1) » Percentage transmission 
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The average tube voltage was measured 
by means of a shielded high resistance 
voltmeter connected directly across the 
tube termmals The voltages given are 
all average values and hence peak values 
are about 0 3 to 0 5 per cent higher 
Since the average voltage has been shown 
to provide a better mdication than peak 
voltage of the tube output on voltages of 
different npplage,'* the uncertainty of 0 2 
per cent in the peak value is of no conse- 
quence During obser\mtions the tube 
\oltage was measured and kept constant 
within hnuts of about 0 15 per cent 

The \-ray tubes employed were housed 
in a lead bo\ 4X4X7 feet To pro\nde 
steadiness of operation the filament was 
heated by a storage batterj^ and the high 
A'oltage source supplied through a power 
stabihzer Fluctuation m voltage was 
very slow , correspondmg to, and caused by, 
the cliange in pouer hne frequency, and, 
since it was seldom greater than about 
=*=0 3 per cent, was easil}" compensated 
manually 

The filters were located for convemence 
about 50 cm from the target and 60 cm 
from the entrant diaphragm on the cham- 
ber This precluded the possibility of a 
measurable amount of scattered radiation 
entenng the chamber To further msure 
this, the beam was diaphragmed down to 
a diameter of about 4 cm at the filters 

Tno types of tungsten target tube were 
used for the measurements — a hard glass 
thick-walled tyP^ for the higher exatation 
potentials and a soft glass thm-walled DT^ 
for the lower This corresponds approM- 
raately to the voltage ranges in which such 
tubes are used m practice Since absorp- 
tion of radiation by the walls is very 
different between such tubes, it is necessar)= 
that it be taken mto consideration Of a 
number of thick pyrex tubes available we 
chose for the final measurements one 4 8 
Tnm thick, about the average of the group 
Table I gives the copper absorption 

L s Taylor Bureau of Standards Jour Research 
(R P 217) 1930 609 

** L S Taylor G Suiger and C F Stonebumer 
Bureau of Standards Jour Research (R. P 491) 1932 
IX 561 
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values for radiation from a thin tube (m 
which the wall absorption is about the 
same as for 0 02 mm of copper) In the 
first column are given filter thicknesses at 
selected intervals In the other double 


as 0 1 mm of copper) is given m Table II 
Below 100 KV (constant), absorption 
m alummum has been recommended as a 
standard, hence Table III gives alummum 
absorption data In makmg these meas- 



Fig 1 Copper absorption curves for thm glass tube (solid line) Plotted 
circles are not for the curves shown but are taken from Figure 2 and superposed 
to show matching by the proper shifting of each curve 


columns headed by the applied tube volt- 
age are given, respectively, the percentage 
transmission of the filter and its corre- 
sponding logarithm to the base 10 
\\rhere, m makmg the measurements, the 
filter tliickness or applied \ oltage de\nated 
appreciably from the given rounded values, 
corrections were applied to obtain the 
desired values 

Similar data for the thick pyrex tube 
(hanng a wall absorption about the same 


urements, the same thm glass tube as for 
Table I was used 

Figures 1, 2, and 3 give, respectively, for 
vanous constant potential exatations, the 
semiloganthnuc absorption curves for cop- 
per and alummum as plotted from Tables 
I, II, or III, respectively If it is assumed 
that, for the same exatation potential, the 
spectral distribution of the radiation emit- 
ted by the anticathodes of the two tubes is 
the same, then the difference between the 
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TABLE III — ^ABSORPTION OF GENERAL X-RADIATIOY IN ALUMINUJI 


Tube wall 1 29 mm cerium glass 

7o = Inadcnt radiation I =■ Transmitted radiation 100 ///o ■= Percentage transmission 


Mi 

60 KV 

70 KV 

80 KV 

90 KV 

100 K\ 

no K\ 


100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

m 


I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

o 

I/h 

I/h 

(mra ) 
0 

100 

2 00 

100 

2 00 

100 

2 00 

100 


100 

2 00 

100 

2 00 

1 

32 1 

1 507 

33 8, 

1 530 

wiKoa 

1 557 

38 9« 

1 590 

40 39 

1 606 

42 43 

1 628 

2 

19 0 

1 279 

20 8, 

1 318 


1 360 

25 2, 

1 403 

27 2o 

1 435 

29 4o 

1 46S 

3 

12 8s 

1 109 

14 4o 

1 158 


1 218 

18 4, 

1 265 

20 3, 

1 309 

22 3, 

1 349 

4 

9 3, 

0 970 

10 7, 

1 033 

■3a 

1 102 

14 4, 

1 169 

16 2o 

1 210 

18 Oj 

1 256 

5 

/ Oo 

0 845 

8 44 

0 926 

10 0, 

1 003 

11 Go 

1 064 

13 4o 

1 127 

15 O3 

1 177 

6 

5 41 

0 733 

G 79 

0 832 

8 26 

0 916 

9 69 

nwiKta 

11 3 

1 054 

12 8, 

1 110 

7 

4 35 

0 639 

5 ai 

0 743 

6 88 

0 838 

8 33 

0 921 

9 80 

0 991 

11 2, 

1 050 

8 

3 55 

0 550 

4 61 

0 664 

5 84 


7 21 

0 858 

8 58 

0 934 

9 92 

0 997 

10 

2 44 

0 387 

3 42 

0 534 

4 38 


5 44 


6 63 

0 822 

7 85 

0 895 

15 

1 16 

0 065 

1 79 

0 253 


0 380 

3 17 


4 06 

0 609 

4 80 

0 681 

20 



1 00 

0 000 

1 40 

0 147 

2 01 


2 GO 

0 415 

3 17 

0 501 


copper absorption curt'es corresponding to 
the same potential in Figures 1 and 2 
arises entirely from the difference in tlie 
absorption of the two tube walls — 1 3 mm 
cenum glass and 4 8 mm pyrex glass 
To bnng out the general information to 
be mferred from the absorption cun^es of 
Figures 1 to 3, and from this to correlate 
the cun^es of Figure 2 inth those of 
Figure 1, we mil take a hypothetical 
absorption cun^c AB (Fig 4) in which \ 
gives the thickness of copper filter, and 

y = log (100///„) (1) 

gives the corresponding values of log 
pereentage transmission Here ne mil 
also assume that the incident radiation /o 
IS obtamed from an ideal \-ray tube of 
zero wall thickness In that case, AB js 
the basie absorption curve correspondmg 
to the given excitation potential 

As a first case, we wish to show how, 
from this basic curve, the absorption 
cuix'e IS obtamed for the same radiation 
after it has been modified m quahty by 
traversmg a given thickness, d, of the filter 
In this case. Id, the number of roentgens 
emergmg from the thickness, d, becomes 
the madent radiation for the new cun^e 
Against new thickness values, 

( 2 ) 


of the filter, are plotted new log percent- 
age transmissions. 



= y constant 

Thus all pomts on the new cun^e differ 
m position from correspondmg ones on the 
basic curve by the same amount, that is, 
the new cur\''e is obtamed from the basic 
curve by merely shiftmg the origin of 
co-ordinates to the pomt \ = d and y = 

_ ^2 — log 100 ^ That this conclusion 

IS true may be shown by the following 
analysis The 100 per cent transmission 
pom't ( 3 -' = 2) of the new curve must he 
directly above the pomt \ = d on the basic 
curve , this is C m Figure 4 By assigmng 
y' this value m Eq 3 


x' = \ — d 
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TABLE TV — ABSORPTION OF GENERAL X-RADIATION IN COPPER 
Initial filtration Tube rvall. 1^9 mm cenum glass and OPS mm copper 


U - Incident radiation J = Transmitted radiation 100 J/J. ^ Percentage transmission 


Copper 

Filter 

100 KV ! 

110 KV i 

120 KV 1 

, 130 KV 1 

1 140 K V 

150 

KV 

100 

HU 

Log 

100 

7/7= 

100 

7/7o 

Log 

100 

HU 

100 

HU 

1 Log 
100 
7/Jo 

100 

1 HU 

i Log 
100 
HU 

100 
j HU 

, Log 
100 

j HU , 

100 
; HU 

Log 
100 
; HU 

(nun ) 

0 

0 15 

25 i 
5 

75 

1 26 

1 75 

2 26 

2 75 

i 100 

66 5 
63 7 
34 2 
23 9 

13 7 

8 00 

|2 00 

1 823 1 
1 730 1 
1 534 

1 378 

1 138 

0 903 

100 

67 3 

66 2 
38 0 ' 
27 2 

15 9 

10 1 

0 70 

12 00 

1 828 

1 760 

1 680 

1 435 ' 
1 203 ' 
1 006 

0 826 ^ 

100 

69 8 
68 6 
40 7 
29 8 
18 0 

11 9 

8 40 
6 11 

2 00 

1 844 

1 767 

1 609 

1 475 1 
1 256 

1 074 

0 924 ' 
0 786 

1 100 

71 8 

61 0 ; 
43 7 ' 
33 1 
20 9 

14 2 ■ 
10 4 ‘ 
7 72 

2 00 

1 856 1 
1 786 

1 640 

1 520 

1 319 

1 154 

1 018 i 
0 887 

1 100 

73 5 

62 4 
45 7 ' 
35 5 
23 3 

16 2 ■ 
12 00 1 
9 25 

2 00 

1 866 

1 796 

1 660 

1 651 

1 368 

1 310 

1 078 i 
0 968 

1 100 

74 6 
63 8 
47 1 
36 9 
26 2 
18 1 
13 7 1 
10 9 

\ 2 00 

1 872 
1 805 
1 673 
1 567 
1 401 
1 267 
1 136 
1 037 


y = log 100 ^ 

iQ 

which IS, compared with Eq 1, the log 
percentage transmission on the basic curve 
for a thickness x = d oi the filter This is 
consistent with the imposed condition that 
li should be considered the madent radia- 
tion for this particular case If, then, we 
have the data for the basic absorption 
curve — no imtial filtration — corresponding 
data for the radiation, after bemg sub- 
jected to any given initial filtration, are 
readily obtained by reduang the observed 
filter thicknesses by the initial thickness, 
(L, and by mcreasing aU observed log per- 
centage transmissions by 2 — log ^100 

The second case deals with the converse 
problem given two absorption curves of 
the same radiation, but subjected to 
different amounts of filtration, to find the 
difference m thickness of the mitial filters 
Here we are supposed to have two separate 
absorption curves of Figure 4 — AB on the 
xy axes, and CB plotted (on transparent 
paper) on the x'y' axes The second is 
laid over the first and shifted to that 
posibon where it is found to fit the first 
The difference, d, m the two filter thick- 
nesses, for correspondmg pomts on the 
two cun^es. is given by the difference (t - 
x') for the point C and is the magnitude 
sought 

Hainng outlined the general procedure 


we shall next mquire if bke exatation 
potentials m the two tubes of Figures 1 and 
2 produce absorption curves which are 
subject to the same correlation as curves 
CB anddB (Fig 4) just treated In other 
words IS the radiation from the thick wah 
pyrex tube (of Fig 2) of the same quality 
as that from the thm wall tube (of Fig 1) 
after passing through some unknown ttock- 
ness of copper^ 

By taking cnrves of Figure 2, and fitting 
them, as just described, to the curves of 
like exatation potential m Figure 1, a very 
satisfactory correlation is obtsimed The 
plotted points on the curves m Figure 1 are 
from the correspondmg curves of Figure 2 
— each pomt on the extreme left mdicat- 
mg the thickness of copper (about 0 1 
mm ) which would make up the difference 
m effect of the walls of the two tubes 
As may be expected, this thickness vanes 
somewhat with the exatation potential, 
because the spectral absorption m glass is 
not the same as m copper 

From the consistency of this correla- 
tion — in which it IS obvious that absorp- 
tion curx^es corresponding to different 
exatation potentials do not fit— it is to be 
concluded that the shape of the absorption 
curve IS characteristic of the excitation 
potentaal On the other hand, the co- 
ordmate displacement of the given cun^e 
from that of the basic curve is character- 
istic of the filtration between the target 
and the point of measurement Havmg a 
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family of such curves (as m Fig 1), m 
which the constant exatation potential 
vanes by steps of practicable magnitude, 
it IS clear that instead of usmg the com- 
plete absorption curve to specify tlie 
quality of tlie radiation, we may use the 
more convenient magmtudes excitation 
potential (constant) and mitial filtration 
Since, as showoi m an earlier publication, 
the radiation excited by vanous po- 
tential wave forms, may be simpl}'’ and 
adequately equated to that of some 
equivalent constant potential excitation, 
the quahty of an)" gii'en radiation may be 
specified by ils cqimalcut coiisinut cxciia- 
Uon poieiilial and the ‘iiuka! filtration 
This imtial filtration is desirably expressed 
in terms of the equivalent copper or 
alummum 

in — EQUIVALENT THICKNESS OF 
TUBE WALLS 

This section is for the twofold purpose of 
revealing the degree of consistency obtain- 
able from the foregoing conclusion , and of 
prondmg data from which an operator 
may evaluate the absorption in the wall of 
his OTOi x-ray tube 

It should, of course, be borne in mind 
that because of the difference m atomic 
numbers of glass, alummum, and copper, 
the equivalent thickness of one in terms of 
any other vanes i\uth the cxatation po- 
tential of tlie radiation By equivalent 
thickness of the tube wall, therefore, is 
meant the thickness of copper or aluminum 


which mil reduce the given incident radia- 
tion by the same fraction of its imtial value 
as does the tube wall 
As will be seen, the equivalent thickness 
IS not proportional to the thickness of the 
matenal Then too, two different ma- 
tenals of the same eqmvalent thickness do 
not necessanly change the quality of the 
beam to tlie same degree, the change m 
quality vanes mth the excitmg potential 
and the thickness of the absorber How- 
ever, for conditions ordmanly encountered 
m practice the quality change produced b) 
equivalent thicknesses of glass, alummum, 
and copper is not very different and, there- 
fore, as ive shall do below, may usually be 
neglected Thus tube nnll absorption 
may be considered as a speaal example of 
the general case set forth m Figure 4 
where the wall absorption corresponds to 
the initial filtration, d, for the cur\"e CB 
Upon the expenmental detemunation of 



it IS thus possible by the 


methods already discussed to set up the 
basic absorption cur\"e for filter thickness 
greater than d — but not less 

Tables IV to X, mclusne, give absorp- 
tion data for vanous tube walls, together 
wuth the commonly used filters of copper 
and alurmnum 

Samples used for obtainmg absorption 
data (Tables XI and XII) of tube w'alls 
were m part cut from old tubes and m part 
from unused plane plates of lime and pyrex 
glass The thickness of the curved pieces 
w"as measured by a sphencal micrometer 


TABLE V —-ABSORPTION OP GENERAL X-RADIATION IN COPPER 

Initial filtrauoa Tube wall, 1 29 mm cenum glass and 0 5 mm copper 
7o “ Incident radiation I >= Transmitted radiation 100//Je Percentage transmission 




100 K V 

no 

K V 

1 120 K V 

1 130 K V 

1 140 K V 

I 150 K V 

Copper 

Filter 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

I-og 

100 


HU 

HU 

HU 

HU 

HU 

HU 

HU 

I/U 

HU 

J/Jo 

i fit) 

HU 

(mm ) 

0 

0 25 

0 60 

1 0 

1 5 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

^ 8 

I 805 

07 6 

1 830 

70 2 

1 846 

71 8 

1 866 

73 3 

1 i>U£> 

/4 b 

1 873 

44 3 

1 040 

48 7 

1 088 

61 6 

1 712 

54 9 

1 739 

60 8 

1 /54 

58 5 

1 707 

24 4 

14 6 

9 29 

1 387 

I 165 

0 908 

28 6 

I 455 

31 2 

1 494 

34 0 

1 639 

37 2 

1 571 

39 9 

1 001 

IS 1 

1 257 

20 6 

1 312 

23 6 

1 373 

25 9 

1 413 

28 6 ; 

1 457 

12 0 

1 080 

14 5 

1 102 

17 3 

1 238 

19 1 

1 280 1 

21 6 

1 335 

2 0 

2 5 


10 9 

1 035 

12 8 

1 107 

14 7 

1 170 ) 

17 3 

1 237 
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The wall thickness, D, of the x-ray tubes 
used was also measured — ^by the custo- 
mary micrometer tmcroscope method — 
focussmg first on the outer surface mark- 
mgs, then on the inner surface markmgs, 


used, bemg taken without wall correction 
as representing the unaltered anticathode 
radiation This was considered permissi- 
ble m that the copper equivalent of its wall 
could not be more than 0 02 mm — -one- 



Fig 2 Copper absorption curves for thick glass tube 


and observmg the displacement, j, of the 
microscope between these two positions 
This displacement multiphed by the re- 
fractive mdex, 11 , of the glass gives its 
thickness The mdex of refraction used 
for hme glass was 1 52 and that for pyrex 
1 4S These refractive mdices were 
checked by thickness measurements, D, 
and displacement measurements, s, on 
pieces of the same kmd from broken tubes, 
1 ! bemg equal to B/s 

For determmmg the copper and alumi- 
num absorption equnnlents of pyrex glass 
above 100 K V , Table XI, the radiation 
from the cerium glass tube of Figure 1 was 

The “nirfacc markings are best seen under tan- 
gential illumination 

■° Their rcspcctiNe densities uere 2 and 2^4 


Sixth that found for the difference be- 
tween this thin tube and the pyrex tube of 
Figure 2 

For determinmg the aluminum equiva- 
lents of hme glass, Table XII, a hme glass 
tube, 0 45 mm thick, was used as source of 
radiation The nearly hnear relation be- 
tween the thicknesses of glass and of 
alummum which have the same absorption 
at the lower thicknesses pemuts a fairly 
accurate alummum equivalent to be as^- 
signed to this tube wall 

An exammation of Tables XI and XII 
will show that the variation with excitmg 


- There may be some question as to the vahditj of 
this assumption since the measurements were all made 
on a ra^ation mitiall> filtered with 0 45 mm of lime 
glass If present at all. the error is small 
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voltage of the equivalent copper or alunu- the radiation filtered only by the tube wall 
num filtration of glass is not large and may in each case Finally, the data for all 
be assumed as constant except for the most pyrex tubes are correlated with that of the 
accurate work cenum glass tube, foUowmg the procedure 

The consistency of these data on tube mdicated by Equations 2 and 3 and takmg 



^ ft. B 10 IZ t« 16. la 20 


ALUMINUM FILTER MM 

Fig 3 Aluminum absoipbon curves for thin glass tube 


wall eqmvalents is stnkmgly illustrated m 
Figure 5 by the accuracy of the correlation 
which they furnish for the copper absorp- 
tion curt’^es of the radiation from five tubes 
differmg both m construcbon and waU 
thickness, aU exated by 150 KV (con- 
stant) 

To be properly related, the data for 
these curu^es should be plotted, each on its 
proper co-ordmates, as fixed by the wall 
filtration To avoid this multiphaty of 
co-ordinate systems, the data for the pyrex 
tubes (dashed lines) and the cenum tube 
(solid hne) are plotted m the usual man- 
takmg as 100 per cent transmission, 


mto account here the copper eqmvalent of 
the cenum tube wall All copper filtration 
values for the pyrex tube data are m- 
creased by the difference m the copper 
equivalents of the two tube walls— that of 
the cenum tube bemg estimated as 0 02 
mm of Cu All log per cent transmissions 
for the radiation from the pyrex tube are 
accordmgly decreased by the difference m 
the log per cent transmission of the corre- 
sponding copper equivalents of the walls— 


should bnng the absorption curve for the 
given pyrex tube mto comadence with that 
of the cenum tube This correlation is 



TABLE VI — ABSORPTION OF GENERAL X-RiVDLt\TION IN COPPER 
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TABLE EX — ABSORPTION OF GENERAL X-RADIATION IN ALUMINUM 
Initial filtration Tube wall, 1^9 mm cenum glass and 2 0 mm aluminum 


Jo = Incident radiation 

7 = Transrmtted radiation 100 7/7o = 

Percentage transmission 



60 KV 

70 KV 

80 KV 

90 KV 

100 KV 

110 KV 

Copper 

Filter 


Log 

ino 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 


i/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

J/Jo 

Ijlxi 

(mm ) 

0 

1 

2 

inn 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

fi7 5 

1 829 

69 2 

1 840 

72 0 

1 858 

72 9 

1 863 

74 9 

1 875 

76 0 

1 881 

4Q 1 

1 691 

51 8 

1 714 

55 1 

1 741 

57 0 

1 756 

69 6 

1 776 

61 3 

1 787 

3 

R 

1 566 

40 5 

1 608 

43 9 

1 263 

46 9 

1 661 

49 3 

1 693 

61 1 

1 708 

4 

24 4 

1 454 

32 6 

1 614 

36 0 

1 556 

38 3 

1 684 

41 6 

1 619 

43 8 

1 642 

5 

22 9 

1 360 

26 6 

1 424 

30 0 

1 477 

33 0 

1 518 

36 0 

1 667 

38 2 

1 582 

0 

18 7 

1 271 

22 2 

1 345 

25 5 

1 406 

28 5 

1 465 

31 6 

1 499 

33 7 

1 528 

8 

12 8 

1 103 

16 4 

1 216 

19 1 

1 281 

21 5 

1 333 

24 8 

1 394 

26 7 

1 427 

13 

6 10 

0 785 

8 60 

0 935 

10 6 

1 020 

12 6 

1 099 

14 9 

1 174 

16 3 

1 213 

18 

3 16 

0 498 

4 80 

0 681 

6 12 

0 787 

7 96 

0 901 

9 56 

0 981 

10 8 

1 033 


TABLE X — ABSORPTION OF GENERAL X-RADIATION IN ALUMINUM 
Initial filtration Tube wall, 1 29 mm cenum glass and 4 0 mm aluminum 


lo = Inadent radiation T = Transmitted radiation 100 1/h = Percentage transmission 



60 KV 

70 K V 

80 KV 

90 KV 

100 KV 

110 KV 

Copper 


Log 


Log 


Log 


Log 


Log 


Log 

Filter 


mmm 

100 

100 

100 

100 




100 




I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

I/h 

(mm ) 

0 





100 

2 00 

100 

2 00 

100 




1 

75 0 

1 875 

78 3 

1 894 

79 8 

1 902 

80 4 

1 905 

82 6 

1 917 

83 3 

1 921 

2 

57 9 

1 763 


1 799 

65 3 

1 815 

67 2 

1 828 

69 8 

1 839 

71 4 

1 854 

3 

46 6 

1 668 

51 3 

1 710 

64 4 

1 736 

57 8 

1 762 

60 6 

1 782 

62 2 

1 794 

4 

38 0 

1 580 

42 8 

1 631 

46 2 

1 665 

60 0 

1 699 


1 724 

66 0 

1 741 

6 

26 1 

1 417 

31 7 

1 501 

34 7 


37 7 

1 577 


1 612 

43 6 

1 639 

11 

12 4 


16 8 

1 220 

19 0 

1 279 

22 0 

1 342 

26 1 

1 399 

26 6 

1 425 

16 

6 42 


9 28 

0 968 

11 1 


14 0 

1 145 

16 5 

1 218 

17 6 

1 245 


standard conditions as the facihties per- 
mitted 

Smce, as pomted out by Launtsen,^^ the 
mtemational definition of the roentgen 
permits disturbmg conditions to enter at 
these high potentials, our measurements 
were made according to the revised defini- 
tion of the roentgen recommended by the 
Radiological Society of North America 
Standardization Committee Here all 
forms of scattered radiation are ehmmated 

■’ Only a brief description of these is gi\en here as 
others mil undoubtedly pubhsh a more adequate one 
C C Launtsen Am Jour Roentgenol and 
Rad Ther . 1933, XXX, 380 

“ "The roentgen is tlie quantity of s radiation which 
when the secondary electrons arc fully utihzed and the 
effects of all scattered radiation avoided, products m 
one cubic centimeter of atmospheric air at 0° C and 
7C cm mercury pressure, such a degree of conductivity 
that one E S U of charge is measured under saturation 
conditions " 


as far as possible from the measurmg 
volume of the ionization chamber 

The end of the tube contammg the target 
and its water jacket was surrounded by a 
lead cap 1 inch thick m which a hole about 
V 4 mch m diameter was drilled to serve as a 
wmdow for passmg the radiation The 
filters were mserted m the beam immedi- 
ately adjacent to the lead cap, and the 
limitmg diaphragm for the ionization 
chamber placed 35 cm from these This 
diaphragm consisted of a 2 5 cm square hole 
half way out the radius of a large circular 
lead disc 2 54 cm thick Followmg the 
techmc described by Launtsen, the beam 
ivas cut off, wnthout altenng the amount of 
extraneous radiation entermg the ioniza- 
tion chamber, by rotatmg this lead disc on 
its geometneal axis The difference in 
readmg of the ionization chamber magni- 
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indicated by the plotted points on the full cation of the quahty of radiation fur- 
hne curve for tlie cenum tube of Figure 5 nished by a given \-ray tube 
The fit IS very good, and shows vnth 

what assurance the quahty of constant iv — copper absorption curves above 
potential radiation from a tube of given 250 kv excitation potential 



Fig 4 H>pothctical absorption curve showing 
the shift of co-ordinates due to initial filtration 

wall thickness can be evaluated in terms 
of the constant potential excitation and 
equivalent filtration In other ivords, the 
equivalent thickness of tlie tube wall 
constitutes a unique and adequate speafi- 


The need for specifying the quahty of 
x-rays excited by the so-called “ultra high 
voltages” — 250 KV and above— is par- 
ticularly accentuated at present when such 
radiations are fast commg into use In 
case of sueh radiation m which the wave 
form of the excitation potential var}mg as 
it does from the extreme furnished by the 
induction coil up to that of verv^ nearly 
constant magnitude, it is essential that 
their equivalence be fixed — perhaps most 
suitably in terms of constant potenbal 
The first step is to obtam the absorption 
cuiA'es of radiation excited by the corre- 
spondmg range of constant potentials 
These data were obtained through the 
courtesy of Dr Roscoe L Smith, of Lin- 
coln, Nebraska, who placed for this pur- 
pose his SOO K V constant potential set at 
our disposal -- With this set, m which the 
x-ray tube with a tungsten target had a 
W'all of 6 4 mm steel plus 13 mm of 
water — this initial filtration bemg eqmva- 
lent to about G mm of copper — the de- 
termination of copper absorption cun^es m 
the range betw een 250 and 550 K V 
(constant) w as earned out under as nearly 

*- We arc grcntlj indebted to him and to Mr T R 
Folsom for their cordial co-opcration and assistance 


TABLE nil — ABSORPTION OF GENERAL X-RADIATION IN ALUMINUM 

Initial filtration Tube w all 1 29 mm cenum glass and 1 0 mm aluminum 
7o = Incident radiation 7 ■= Transmitted radiation 100 7/7o = Percentage transmission 



1 00 KV 

1 70 K V 

1 SO K V 

1 90 K V 

( 100 K V 

1 IIOKV 

Copper 

Filter 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

I-og 

100 


7/7„ 

I/Io 

7/7o 

7/7o 

HU 

I/U 

HU 

7/7o 

HU 

HU 

l/Io 

J/Io 

(mm ) 

0 1 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

1 

59 2 

1 772 

01 6 

1 789 

63 6 

1 803 

04 9 

1 813 

67 4 

1 829 

69 3 

1 841 

2 

40 0 

1 G02 

42 5 

1 629 

46 8 

1 061 

47 3 

1 675 

60 4 

1 703 

f 52 d 1 

1 721 

3 

29 1 

1 404 

31 S 

1 603 

36 1 

1 645 

37 0 

1 609 

40 1 

1 603 

42 5 

1 628 

4 

21 8 

1 338 

24 9 

1 397 

28 0 

1 447 

29 8 

1 476 1 

33 2 

1 521 

35 4 

1 549 


1R R 

1 22Q 

1 131 

20 4 

1 310 

22 9 

1 3GO 

24 9 

1 397 

28 0 

1 448 

30 3 

1 482 

6 

IS 5 

10 3 

1 213 

19 1 

1 281 

21 4 

1 331 

24 3 1 

1 385 

20 4 

1 422 

11 1 

7 59 

3 61 

1 86 

1 043 

13 6 

1 134 

10 2 

1 210 

18 6 

1 268 

21 2 

I ii'2i 1 

23 4 

1 369 

9 

14 

19 

0 RRO 

10 1 

1 004 

12 2 

1 085 

14 0 

1 146 

16 4 

1 215 

18 o 

1 267 

0 657 

0 271 

5 28 

2 95 

0 723 

0 470 

6 66 

3 89 

0 824 

0 690 

8 15 

5 16 1 

0 911 

0 713 

10 0 

6 44 1 

1 001 

0 809 

11 3 

7 47 1 

1 054 

0 873 
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table IX —ABSORPTION OF GENERAL X-RADIATION IN ALUMINUM 

Initial filtration Tube wall, 1 29 mm cenum glass and 2 0 mm aluminum 
U = Incident radiation / = Transmitted radiabon 100 J/Jo = Percentage transmission 



60 KV 

70 KV 

80 KV 

90 KV 

100 KV 

110 KV 

Copper 

Filter 

100 

J/Jo 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 

100 

Log 

100 


J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

l/lo 

i /id 

(mm ) 

0 

1 

2 

inn 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

100 

2 00 

Pw Ft 

1 829 

69 2 

1 840 

72 0 

1 858 

72 9 

1 863 

74 9 

1 876 

76 0 

1 881 

4Q 1 

1 091 

51 8 

1 714 

55 1 

1 741 

57 0 

1 756 

69 6 

1 775 

61 3 

1 787 

3 

Mfi R 

1 506 

40 5 

1 608 

43 9 

1 263 

45 9 

1 661 

49 3 

1 693 

51 1 

1 708 

4 

24 4 

1 464 

32 6 

1 514 

36 0 

1 556 

38 3 

1 584 

41 6 

1 619 

43 8 

1 642 

5 

22 9 

1 360 

26 6 

1 424 

30 0 

1 477 

33 0 

1 518 

36 0 

1 557 

38 2 

1 582 

G 

18 7 

1 271 

22 2 

1 345 

25 6 

1 406 

28 5 

1 456 

31 5 

1 499 

33 7 

1 528 

8 

12 8 

1 103 

16 4 

1 210 

19 1 

1 281 

21 5 

1 333 

24 8 

1 394 

26 7 

1 427 

13 

6 10 

0 785 

8 60 

0 935 

10 6 

1 020 

12 6 

1 099 

14 9 

1 174 

16 3 

1 213 

18 

3 16 

0 498 

4 80 

0 681 

6 12 

0 787 

7 96 

0 901 

9 56 

0 981 

10 8 

1 033 


TABLE X ■ — ^ABSORPTION OF GENERAL X-RADIATION IN ALUMINUM 
Initial filtration Tube wall, 1 29 mm cenum glass and 4 0 mm aluminum 


Jo >= Incident radiation 1 = Transmitted radiation 100 J/Jo = Percentage transmission 



60 K 

.V 

70 K 

-V 


80KV 

90 KV 

100 KV 

110 

K V 

Copper 


Log 


Log 


Log 


Log 


Log 


Log 

Filter 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 


J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 

J/Jo 


100 

2 00 


2 


100 

2 00 

100 

2 





2 00 



1 875 

78 3 

1 

894 

79 8 

1 902 

80 4 

1 

905 

82 6 

1 917 

83 3 

1 921 



1 763 

63 0 

1 

799 

65 3 

1 815 

67 2 

1 

828 

69 8 

1 839 

71 4 





61 3 

1 

710 

54 4 

1 736 

67 8 

1 

762 

60 5 

1 782 

62 2 

1 794 




42 8 

1 

631 

46 2 

1 665 

50 0 

1 

699 

53 0 

1 724 

55 0 

1 741 


26 1 

1 417 

31 7 

1 

501 

34 7 

1 540 

37 7 

1 

577 

40 9 

1 612 

43 6 

1 639 

11 

12 4 

1 094 

16 6 

1 

220 

19 0 

1 279 

22 0 

1 

342 

25 1 


26 6 

1 425 

16 


0 807 

9 28 

0 

968 

11 1 

1 046 

14 0 

1 

145 

16 5 

1 218 

17 6 

1 245 


standard conditions as the facihties per- 
mitted 

Smce, as pomted out by Launtsen,-^ the 
mtemational definition of the roentgen 
permits disturbmg conditions to enter at 
these high potentials, our measurements 
were made according to the revised defini- 
tion of the roentgen recommended by the 
Radiological Society of North America 
Standardization Committee Here all 
forms of scattered radiation are ehmmated 

” Only a bncf description of these is given here as 
others will undoubtedly publish a more adequate one 
C C Launtsen Am Jour Roentgenol and 
Rad Thcr . 1933. XXX, 380 

“ "The roentgen is the quantity of \-radiation which 
when the secondary electrons are full> utilized and the 
effects of all scattered radiation avoided, produces m 
one cubic centimeter of atmospheric air at 0° C and 
70 cm mercury pressure, such a degree of conductivity 
that one E S U of cliargc is measured under saturation 
conditions ” 


as far as possible from the measurmg 
volume of the ionization chamber 

The end of the tube contaimng the target 
and its water jacket was surrounded by a 
lead cap 1 mch thick m which a hole about 
A mch m diameter was drilled to serve as a 
wrnidow for passmg the radiation The 
filters were inserted m the beam immedi- 
ately adjacent to the lead cap, and the 
liimtmg diaphragm for the ionization 
chamber placed 35 cm from these This 
diaphragm consisted of a 2 5 cm square hole 
half way out the radius of a large circular 
lead disc 2 54 cm thick FoUowmg the 
techmc desenbed by Launtsen, the beam 
was cut off, without altenng the amount of 
extraneous radiation entermg the lomza- 
tion chamber, by rotatmg this lead disc on 
Its geometneal axis The difference m 
readmg of the lomzation chamber magm- 
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tude With the limiting diaphragm open and 
closed ehmmated the effect of radiation 
scattered from the room 
The lomzation chamber was of the 
parallel alummum plate type, ha^^ng a 28 


m reasonably close agreement with the sum 
of potentials measured mdividually on 
each of the cascaded umts by the manu 
facturer 

The resultmg semiloganthnuc copper 



0 10 a 0 3 0 


COPPER riLTER MM 

Fig 5 Absorption curves made with several tubes showing the correction 
for -n all elTccl 


cm spaang between the plates That this 
separation was probably sufficient, at the 
voltages used, is concluded from cloud 
expansion photographs'® which show that 
at a considerably higher peak voltage the 
bulk of the ion tracks are confined within 
10 cm of the sides of the beam 

The ionization current was measured by 
a high sensitivity galvanometer and volt- 
ages — corrected to sea level — by the spark 
gap between 50-cm spheres placed m 
accordance with 1928 A I E E stand- 
ards These potential measurements were 

M C C Launtsen Personal communication 


absorption curves, for the mdicated exata- 
tion potentials and an mitial filtration 
eqmvalent to about 6 mm of copper, are 
plotted m Figure 6 Along with these is 
also plotted the curve for radiation exated 
by ISO K V (constant) and imtiall}" 
filtered by 4 S mm of pyrex glass- 
equi valent to 0 1 mm of copper, that 
ob tamed by Mayneord'*^ for 370 K V 
(constant), but an unstated mitial filtra- 
tion, and, of radiation from a sample of Ra 
(B 4- C) after “a heavy” mitial filtration 
(also from Mayneord) The half value 

W V Mayneord. Bnt Jour Radiology, ^ s 
1033, n 321 




TABLE XI —COPPER AND ALUMINUM EQUIVALENTS OF PYREX GLASS FOR RADIATIONS EXCITED BY VARIOUS CONSTANT POTEN' 

FILTERED BY 1 3 MM OF CERIUM GLASS (cOPPER EQUIVALENCE, ABOUT 0 02 MM ) 
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> 

Cu 

thickness 

0 mm 

024 

070 

124 

180 

245 

32 

s 

i-H 

Log 

P c 
trans- 
mission 

2 00 

1 804 

1 640 

1 512 

1 428 

1 356 

1 288 

> 

w 

Cu 

thickness 

0 mm 

023 

066 

126 

180 

237 

30 

o 

CO 

rH 

Log 

P c 
trans- 
mission 

2 00 

1 766 

1 604 

1 469 

1 362 

1 292 

1 226 


A1 

thickness 

0 mm 

1 06 

2 22 

3 80 

6 26 

6 6 

7 9 

> 

a, 


M 

o 

N 

Cu 

thicknes 

0 mm 
026 
066 
126 
176 
23 
30 


Log 

P c 
trans- 
mission 

2 00 

1 720 

1 639 

1 405 

1 330 

1 258 

1 182 


A1 

thickness 

S lO lOOO lO o 

g 05 

110 KV 

Cu 

thickness 

0 mm 

026 

064 

117 

167 

22 

28 


Log 

P c 
trans- 
mission 

2 00 

1 667 

1 608 

1 382 

1 301 

1 226 

1 146 


A1 

thickness 

§ Q O cq O lO lO 
g 00 — • iO O C5 

O CO ic 

100 KV 

Cu 

thickness 

c lO o 

c W O I-H lO O CD 
gOO^^cqoq 

o 


Log 

P c 
trans- 
mission 

2 00 

1 057 

1 477 

1 354 

1 206 

1 176 

1 079 

Thick- 

ness 

of 

pyrex 

G 

E 

O WrJ- CD COO 


layer line is also inscribed at logio 50 = 
1 70 

Owing to the very different excitation 
potentials and initial filtrations involved 
m radiations of Figure 6, as compared with 



0 z 4- 6 b iO /Z 14- 16 

Cofptr FiUcr (mm) 


Fig 6 Copper absorption curves above 225 K V , 
voltages ore peak values which are the same as the 
effective values withm the limits of error of measure- 
ment 


those of Figures 1 and 2, no attempt is 
made to correlate the absorption curves of 
Figure 6 with the basic curves of Figure 1 
For the 370 K V (constant) curve of 
Mayneord the mitial filtrabon was confined 
to the tube wall and hence was of much 
smaller copper equivalent than that (about 
6 mm ) m our measurements In this 
respect Majmeord’s curve agrees with our 
375 K V curve at the lower copper filtra- 
tions m that his drops the more rapidly as 
It should, but at the highest filtrations 
somewhat greater slope of our curve demes 
the agreement Smce his measurements 
were made with a thimble chamber of 
unknown wall effect, it seems rather 
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TABLE XII — ALUMINUM EQUIVALENTS OF LIME GLASS FOR RADIATIONS EXCITED 
by various constant POTENTIALS AND FILTERED BY 0 45 MM 
OF LIME GLASS 


Thickness 

00 K Y 1 

i 80 K V 1 


KV 

of 

Log p c 

A1 

Log p c 

A1 

Logp c 

A1 

lime glass ] 

iransmraon 

thickness 

transmission 

thickness 

transmission 

1 thickness 

0 mm 

2 no 

0 mm 

2 00 

0 mm 

2 00 

0 ram. 

5 

1 007 1 

42 

I 090 

47 

1 751 

48 

1 0 

1 010 1 

&4 

I 558 

SO 

1 005 

88 

1 i 

1 -103 1 

1 20 

1 401 

1 38 

1 520 

1 33 

2 0 

1 290 

1 72 

1 375 

1 70 

1 459 

1 78 

2 5 

1 185 

2 10 

1 280 

2 23 

1 305 

2 24 

3 n 

1 072 

2 50 

1 199 

2 74 

1 322 

2 77 


gratifying that tlie results are not c\en 
more divergent 

Inasmuch as our cur\es of Figure 0 were 
obtained -wnth nearlj' constant potential — 
2 per cent npplagc — they may ser\c as 
standard for specifjnng radiation quality 
ivithin the range of excitation potentials 
covered and for the initial filtration of 
about G mm of copper Absorption curx'cs 
obtained wth a greater initial filtration can 
be correlated \vith these curx'es of Figure C 
just as those of Figure 2 mth Figure 1, 
but not so mth cuncs for radiation of 
lower mitial filtration because of the un- 
certainty with which the magnitudes can 


be extrapolated toward the higher trans- 
missions In other nords, although these 
cun’es can be of xalue as standards, they 
do not have the range of application re- 
serx'cd to basic curx'es — i e , of radiation 
subjected to zero initial filtration 

We would suggest, therefore, that in 
speafynng the radiation m this high po- 
tential range the peak of the exatation 
voltage be stated when possible along with 
the equualent constant voltage until fur- 
ther studies have been made 

Recognition is due to hlr C F Stone- 
burner of this laboratory^ for his valuable 
assistance in obtaining much of the data 
















RECENT ADVANCES IN ENCEPHALOGRAPHY' 

By CORNELIUS G DYKE, M D , aiid LEO M DAVIDOFF, M D , New York Cily 


IpNCEPHALOGRAPHY, m spite of 
Z. its relatively recent development, is 
^ already one of the important diag- 
nostic procedures used in neurologic and 
neurosurgical chnics The method has 
attamed this degree of importance even 
though up to the present time interpreta- 
tion of the encephalograms has been based 
only upon the gross abnormahties seen m 
the ventricles and the subarachnoid space 
Rdiance upon this method of diagnosis ivill 
undoubtedly contmue to increase as the 
finer cerebral structures are recogmzed 
and the sigmficance of abnormal variations 
in them is appreciated 

The increase in the accuracy of encepha- 
lographic diagnosis depends upon a 
thorough acquamtance vnth the appearance 
of the normal cerebral structures It, 
therefore, seems ad\usable to descnbe the 
various structures which can be outlmed 
when the cerebrospinal fluid spaces are 
filled with air 

Two phases of encephalography will be 
presented here the techmc, and the 
appearance of the normal subarachnoid 
space and the structures bordenng upon 
or contained within it 

TECHNIC 

The technic of encephalography vanes 
from one dime to another and each method 
has its good and its less favorable features 
The method employed at the Neurological 
Institute of New York, the descnption of 
which follows, has proved to be simple and 
safe in over 1,100 cases 

The evemng before encephalography is 
to be performed, the patient is given 
sodium amytal, grs 3 (0 2 gram), to insure 
a restful night The folloiving mormng 
the dose is repeated an hour pnor to the 

‘ Read before the Amcnean Congress of Radiologj , 
at Chicago, Sept 25-30, 1933 


procedure, and about fifteen minutes be- 
fore the lumbar puncture the patient is 
given morphme sulphate hypodermically 
adult, grs Ve to V-i <^0 01 to 0 015 gram) , 
children, grs Vu to ^/s (0 005 to 0 007 
gram) Breakfast is withheld Folio w- 
mg tlus, the patient is sent to the roentgen- 
ray department where the entue procedure 
IS earned out 

During the withdrawal of flmd and the 
introduction of air, notes are made of the 
patient’s status, blood pressure, pulse, 
respiration, or any change m condition 
such as sweating, pallor, headache, or 
syncope To combat these symptoms, 
aromatic spirits of ammoma and caffeme 
sodium benzoate have proved sufficient 
and are always kept at hand 

The patient is seated on a small bench 
with the forehead resting agamst an up- 
nght Potter-Bucky diaphragm Lumbar 
puncture is made with the patient in this 
position under local anesthesia (procaine) 
Even when a general anesthesia is used, 
the same position is employed, this position 
bemg maintamed throughout the proced- 
ure Only one lumbar puncture is made 
through the third or fourth lumbar inter- 
space The pressure of the spinal fluid is 
recorded and 10 c c of cerebrospinal fluid 
are withdraivn and 5 c c of air mjected 
Atmospheric air for injection is sucked 
into the syringe through several thicknesses 
of stenle gauze to avoid possible contanu- 
nation by air-bome bacteria It is impor- 
tant to withdraw the flmd and mject the 
air slowly so that the intracramal pressure 
changes wiU not be abrupt The fluid 
should be allowed to displace the plunger 
of the syrmge ivithout using suction In 
the average case one minute is required 
for the removal of 5 c c of fluid Five 
c c of air are then injected at a rate of 
speed equal to that for the mthdrawal 
of the fluid After the imtial 10 c c of 
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TABLE XII — ALmilNUM EQUIVALENTS OF LIME GLASS FOR RADIATIONS EXCITED 
BY VARIOUS CONST^VNT POTENTIALS AND FILTERED BY 0 45 MM 
OF LIME GLASS 


Thickness 

1 00 K V 

1 SO K V 1 

100 

KV 

of 

Log p c 

A1 

Log p c 

A1 

Log p c 

A1 

Iimc glass 

transmission 

thickness 

transmission 

thickness 

transmission 

thickness 

0 mm 

2 00 

0 mm 

2 00 

0 mm 

2 00 

0 mm 

5 1 

I oor 

42 1 

1 090 1 

47 

1 761 

48 

1 0 

1 510 

84 1 

1 558 

8(i 

1 005 

88 

1 5 

1 -103 

1 20 1 

1 401 

1 38 

1 520 

1 33 

2 0 1 

1 295 

1 72 

1 17) 

1 70 

1 459 1 

1 78 

2 5 

1 18.5 

2 10 

1 280 

1 9 . 91 


2 24 

3 0 1 

1 072 

1 2 50 

1 199 

2 74 

1 322 1 

2 77 


gratifying that the results are not even 
more divergent 

Inasmuch as our cuiA^es of Figure 6 were 
obtained inth nearly constant potential — 
2 per cent npplage — thcj' may scrv'c as 
standard for speeif3nng radiation quahtj' 
unthm the range of excitation potentials 
covered and for the mitial filtration of 
about 0 mm of copper Absorption cun'cs 
obtained mth a greater initial filtration can 
be correlated mth these cun'cs of Figure 6 
just as tliosc of Figure 2 mth Figure 1, 
but not so until curv^es for radiation of 
lower initial filtration because of the un- 
certainty wnth which the magnitudes can 


be extrapolated touard the higher trans- 
missions In other words, although these 
curves can be of value as standards, they 
do not have the range of applicabon re- 
served to basic curv’es — i e , of radiabon 
subjected to zero initial filtration 

We would suggest, therefore, that m 
speafynng the radiation in this high po- 
tential range the peak of the exatabon 
\ oltage be stated u hen possible along with 
the equi\ alent constant x oltage until fur- 
tlier studies hav e been made 

Recognition is due to Mr C F Stone- 
burner of this laboratory^ for his valuable 
assistance in obtaining much of the data 
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of exposures has often been repeated withm 
a week and no untoward effects have ever 
been noted 

The symptoms encoimtered durmg and 
after the procedme may be headache, 
nausea, vormtmg, cyanosis, pallor, per- 
spnation, chilhness, drowsmess, poor pulse, 
and a fall of the blood pressure Headache 
IS the first symptom of which the patient 
usually complams Ordmanly, this oc- 
curs after the mjection of 20 c c of air but 
it may be complamed of before One or 
several of the other symptoms then follow 
rapidly The great advantage of usmg the 
smaller amounts of am is that frequently, 
before any or many of the sjrmptoms have 
appeared, the procedure is completed 
In other words, it has been found at the 
Neurological Institute that the number and 
seventy of the symptoms both durmg and 
followmg encephalography are directly pro- 
portioiml to the quantity of air that has been 
injected 

THE CEREBRAL SUBARACHNOID SPACE 
THE BASAL CISTERNS 

The arachnoid adheres closely to the pia 
mater everywhere except over parts of the 
ventral surfaces of the bram and the sulci 
In the former region, the leptomemnges are 
widely separated from each other and form 
spaces called “the subarachnoid cisterns” 
(Fig 1) The cisterns commumcate freely 
with one another and with the spinal sub- 
arachnoid space They are usually named 
accordmg to the cerebral structures which 
bound them thus, there is a astema 
magna, pontis, mterpedunculans, chias- 
matis, laminse tenmnalis, corpons callosi, 
fossae Syhm, and ambiens These cisterns 
have a fauly constant appearance in the 
roentgenogram and many of them are 
\Tsuah7ed m a high percentage of cases 
For this reason, their absence or distortion 
in a roentgenogram is often of diagnostic 
sigmficance 

Cislerna Magna — In 1874,- this cistern 
was designated by Key and Retzius as the 

’Nord Med Archn , 1S74 


“Cistema Magna CerebeUo-MeduUans ” 
According to them, the cistern is duectly 
continuous with the subarachnoid space of 
the spmal canal On entenng the cramal 
cavity at the foramen magnum, the sub- 
arachnoid space expands greatly m all di- 
rections to form the cistema magna Dor- 
sally, it extends over the medulla oblon- 
gata, the tela choroidea of the fourth 
ventricle, and the cephahe and ventral 
portion of the verrms of the cerebellum 
It mdudes, moreover, the larger part of 
the vallecula and contmues laterally over 
the tonsils and a portion of the ventral and 
caudal aspects of the cerebellar henus- 
pheres CephaheaUy, the astern is con- 
tmuous with the cistema pontis, while 
dorsally it is continuous with the astema 
ambiens 

The appearance of the cistern m the 
roentgenogram vanes considerably m size 
and shape It is best visualized m the 
lateral stereoscopic views and may be 
easily identified if one follows the air up- 
ward along the dorsal aspect of the spinal 
cord through the foramen magnum Usu- 
ally it appears as a smgle or double sickle- 
shaped shadow, the inner margm bemg 
concave ventrally, the outa margm paral- 
lehng the mner surface of the ocapital 
bone The cistern extends from the fora- 
men magnum to the grooves for the trans- 
verse smuses, bemg limited cephahcally by 
the tentonum at a pomt opposite the 
mtemal ocapital protuberance (Fig 2) 
The cerebellar vermis produces the inner 
concave margin Here m the nud-lme the 
cistern occupies the vallecula, is deepest, 
and IS the portion most easily seen in lateral 
encephalograms The lateral extensions 
of the cistern are visible only when the films 
are \uewed stereoscopicaUy The depth 
of the cistern in the vallecula vanes from 
5 mm to 2 cm m the encephalogram 

Frequently the an m the astema magna 
extends dorsall}’’ and cephahcally over the 
dorsal surface of the cerebellum, to become 
continuous with the an m the cistema 
ambiens Wffien the air penetrates into 
the cerebellar sulci, it appears irregularly 
scalloped as it passes between the indi- 
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Fig I Sagittal hemiscction of the brain with the 
piarachnoid and blood ^’esscls undisturbed {A) an 
tenor cerebral artery, (B) on tenor communicating 
artery, (C) ctstcma chiasmatis, (D) optic nerve, 
(E) optic Aiasm, (E) infundibulum, (tJ) tuber 
cinercum, (i?) oculomotor nerve, (AT) corpora mem- 
millana, (L) postenor cerebral arterj , (Af) cistema 
ambiens (central portion) , (N) cistema mterpcduncu- 
larts 

fluid have been mthdrawn and 5 c c of 
air injected, 5 c c of fluid and o c c of air 
are alternately tvithdrawn and injected 
until the desired amount of air has been 
introduced It is desirable to end the 
procedure ivith 5 c c less air injected than 
fluid ivithdrawn, for it is known that 100 
c c of air at room temperature (20 ° C ) 
when raised to body temperature (37 5 ° 
C ) expands to a volume of approximately 
103 cubic centimeters An IS-gauge spinal 
puncture needle is used and a short piece 
of rubber tubing, 4 cm in length, connects 
the needle and the synnge This tubing 
allows considerable manipulation of the 
synnge ivithout affecting the needle, and 
may be compressed with the thumb and 
forefinger instead of usmg a stop-cock 
There is still considerable debate con- 
cenung the optimum amount of fluid to 
be withdrawn and the quantity of air to 
be injected At this clinic, the first film 
IS taken m the postero-antenor position 
after 25 c c of fluid have been removed and 
20 c c of air injected While this film is 
bemg developed the procedure is continued, 
and by the tim e 45 c c of fluid have been 
withdrawn and 40 c c of air injected, the 
wet “20 c c film” is ready to be viewed by 
the roentgenologist and the operator 
From this film the position, shape, and 


Size of the lateral and often also of the 
third ventncles may be determined Hav- 
ing this information, it is quite easy with 
a little expenence to determme the total 
amount of air that will be necessary to give 
a satisfactory encephalogram The esb- 
mation of the amount of air to be mjected 
in any particular patient is based upon the 
fact that the normal ventncular system has 
a capacity of from 18 to 20 cubic centi- 
meters The capaaty of the cerebral 
subarachnoid space has not been deter- 
mined accurately but it has been found 
that from 50 to 70 c c of air are sufSaent 
to outline the v'entncles and subarachnoid 
space satisfactonly when the ventncles 
appear normal in the 20 c c film Patients 
with larger ventncles require correspond- 
ingly larger amounts of air However, 
140 c c of air hav'e been found suffiaent 
even in cases with marked hydrocephalus 
Manipulation of the head dunng the m- 
troduction of the air, in order to obtain 
satisfactory encephalograms, is not essen- 
tial 

The position of the patient while the 
roentgenograms are bemg made has 
aroused considerable discussion Many 
workers favor the vertical position, and 
others, equally enthusiastic, prefer the 
horizontal At this chmc, anteropostenor, 
postero-antenor, and nght and left lateral 
stereoscopic films are taken with the patient 
upnght Immediately foUowmg these, a 
complete stereoscopic set of films from the 
four sides of the head is made with the 
patient horizontal This has proved neces- 
sarj’^ smce certam structures appear more 
often in the vertical films, whereas other 
structures are most frequently seen m the 
films taken with the patient recumbent 

The roentgenologic techmc used is as 
follows (A) Kilovolts, 75 to 80, (B) 

milhamperes, 25 to 30, (C) time, 3 to 4 
seconds, (B) target- to-film distance, 30 
inches, (£) mtensifymg screens, (F) 
curv'-ed Potter-Bucky diaphragm, (G) 
cloth binder for immobilization , {IF) filter, 

1 mm alummum 

It IS perfectly safe to take as many as 17 
films, routinely Indeed, the entire senes 
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except the basilar artery, which may be 
plainly visible for practically its entire 
length The profile shadow of the pons 
Varohi may be seen between the air m the 
cistema pontis ventrally and the fourth 
ventnde dorsally It corresponds to the 
appearance of the pons Varohi in the sagit- 
tal hemisection of the brain (Fig 2) 
C'lsterna Interped^mcularis — Just cepha- 
lad to the cistema pontis is the cistema 
interpedunculans Key and Retzius di- 
vide this cistern mto a superficial (ventral) 
and a deep (dorsal) portion The oculo- 
motor nerves pass through the lateral 
walls of the superfiaal portion, and the 
cephalic hnut of the lateral portion of the 
astern is arch-shaped for their exit The 
deep portion of this cistern spreads out 
laterally between the cmra cerebn as well 
as cephahcaUy over the optic tracts and 
chiasm, and mcludes the mtercmral tn- 
gone with its various stractures, the pos- 
tenor perforated space, the corpora mam- 
millana, the tuber cmereum, and the m- 
fundibidum These stmctures, with the 
deep layer of the piarachnoid, form the roof 
of the astern The postenor cerebral 
artenes, the postenor commumcating ar- 
tenes, and many smaller branches entenng 
the neighbonng brain substance, also cross 
the astern 

The asteraa interpedunculans is irregu- 
larly rectangular in shape in the lateral 
encephalogram Its longer borders are 
formed cephahcaUy bj'’ the tuber anereum 
and infundibulum, and caudaUy by the 
belly of the pons The short ventral 
border is formed by the postenor part of 
the diaphragma seUse and dorsum seUse, 
while the dorsal border is formed by the 
cerebral peduncles Encephalographi- 
cally, It is impossible to recogmze a defimte 
boundary between the superfiaal and deep 
portions of the astern when both are filled 
■with air, but the superficial portion is much 
more frequently filled with air than the 
astern as a whole This cistern was \nsual- 
ized in 92 per cent of encephalograms (Fig 

A number of the structures within or ad- 
joining the cistern may be identified m the 



Fig 4 No 20,102 Encephalogram presenting 
the {A) corpora mammiUana m profile, (B) cistema 
ambiens, (C) superior medullary velum 


encephalogram The cerebral peduncles, 
together -with the tegmentum of the bram 
stem, are often visible and are similar m 
appearance to that seen in a median hemi- 
section of the brain (Figs 1 and 2) These 
structures are made visible by the presence 
of air in the astema interpedunculans ven- 
trally and the caudal portion of the third 
ventnde and aqueduct of Syl'vius, dorsally 

The corpora mammillana were -visible 
m 28 per cent of this senes of encephalo- 
grams These bodies form a rounded, pro- 
jection into the cephahc margin of the cis- 
tern, measure about 5 mm in diameter, 
and are contmuous with the cerebral mass 
dorsally (Fig 4) 

The tuber anereum forms a part of the 
cephahc boundary of the astern It ap- 
pears as a straight hne when seen from the 
side, and extends from the corpora mam- 
millana caudally and dorsally to the optic 
chiasm situated cephahcaUy and ventrally 
VTienever the cistema interpedunculans is 
well filled mth air, the ventral surface of 
the tuber anereum is outlined in the en- 
cephalogram (Fig 2) Furthermore, when 
the infenor portion of the third ventnde is 
well filled with air the dorsal margin of the 
tuber anereum is nsible Finally, m 
those cases in which both the asterna inter- 
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vidual folia of the ccrehellum (Fig 3), but 
when it fails to enter these sulei, the air 
appears evenly distnbuted over the surface 


and act as supports The lateral divisions 
are traversed by numerous nerves The 
facial and acoustic nerves, whieh have a 



Fig 2 No 24 081 Encephalogram showing (A) 
cislcma magna, (5) foramen of Magcndie, (C) cisterna 
pontis, (P) cerebral peduncles, (£) cistcma chiasmatis, 
(F) diaphragm sella:, (CT) lamina tcrminalis (//) pons 
Varolii, (/) fourth \cntncle 


Fig 3 No 24,/// Lateral encephalogram 
outlining (A) cerebellar folia (5) posterior cere 
bral arter> (C) infundibulum, (D) optic chiasm 
and nerves, (j^ anterior communicating artery 
(F) pineal bod> (G) suprapineal recess of the third 
vcntnclc (fiT) colliculi (i) third ventnde 


of the cerebellum mthout any finger-hke 
projections 

Not infrequently a column of air is seen 
in the mid-hne joining tlic caudal end of the 
cistema magna and the fourth ventricle 
In many instances, e\ cn after careful 
stereoscopic study of the films, no break 
in this streak of air can be detected and tlie 
communication between these two cavities, 
presumably the foramen of Magendie, is 
therefore demonstrable (Fig 2) 

C-islerna Pontis - — On the ventral aspect 
of the pons, the cistema pontis is located 
This cistern has free communication cau- 
dally with the cisterna magna and cephah- 
cally with the cistema interpedunculans 
The cistema pontis is divided into three 
parts, a medial and two lateral The 
former presents a tiinnel-like space in which 
the basilar artery nms along the ventral 
aspect of the pons in the mid-hne The 
artery floats freely in this space except for 
a few trabeculie which are attached to it 


rather wade arachnoidal sheath, are situ- 
ated close to the caudal border of the pons 
Medially, the astern is crossed by the ab- 
ducens nerv^es, wkicb m their course 
ccphahcally and laterally float freely within 
the cistern for a considerable distance 
In the lateral portion of the cistern he the 
tngemmal nerv^es which are surrounded at 
their exit by a roomy arachnoidal sheath 
The depth of the astema pontis medially 
vanes from 4 to 6 millimeters 

This cistern is visible m the encephalo- 
gram in about 65 per cent of all cases 
(Fig 2), and is best seen m the lateral 
encephalograms Its ventral border is 
delimited by the dorsum sellse and forms a 
straight line when seen from the side, while 
the dorsal boundary is formed by the belly 
of the pons and is concave ventrally This 
cistern measures from 5 to 9 mm m its 
anteropostenor diameter ftTule numer- 
ous stmetures cross the cistern, it has 
never been possible to identify any of them 
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ateral enlargements of the subarachnoid 
qDace which commumcate freely with the 
nidline astemse Laterally, they are con- 
anuous mth the subarachnoid space withm 
the Sylvian fissures and are designated as 


spheres and the cerebellum, while its medial 
walls are limited by the bram stem and the 
lateral pontine astern The asterna am- 
biens extends along the floor of the cerebro- 
cerebellar fissure and passes caudally and 










\ Occp.^il F 




Fig 5 Mesial aspect of brain reproduced from Retiius’ "Das Menschenhim ” Vol II, Plate 
LXI (Labelled by authors ) 


the cistemse fossae Sylvn Within them 
are suspended the middle cerebral artenes 
and their pnmary branches The arach- 
noid stretches aaoss the mouth of the 
fissure, and the depth of the cistern in its 
widest portion is from 15 to 17 mm , 
measunng from the stretched arachnoid 
to the floor 

In the anteroposterior encephalogram, 
this cistern is seen slightly caudal to the 
uangs of the sphenoid bone It may also 
be seen m the lateral encephalogram 

Ctslcnia Ambievs ■ — On each side of the 
cistema mterpedunculans, and caudal to 
the medial portion of the cisterme fossse 
Sylvn, is the ivide cistema ambiens which 
passes caudad m close relationship to the 
crura cerebn to encircle the mid-brain 
Its lateral limits are formed by the hemi- 


dorsaUy on both sides to join its fellow of 
the opposite side dorsal to the coUicuh 
Dorsally, it is hmited by an arachnoid 
membrane which stretches between the 
cerebrum and cerebellum, thus surround- 
ing the mid-bram and, with the ventral 
cisterns, making a complete asternal in- 
vestment about the brain stem 

According to Key and Retzius, the sub- 
arachnoid space between the corpora quad- 
ngemina, the cephahc aspect of the cere- 
bellum, and the splenium of the corpus 
callosum is also a part of the cistema am- 
biens (Fig 1) The vena magna Galem 
leave the bram in this region More 
recent authors have named this space the 
“cistema venae magnae cerebn ” 

In the lateral encephalogram the cistern 
consists of two parts, a dorsal one (Fig 4) 
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pedunculans and third ventnde are filled 
■with air, the profile of the tuber anereum 
IS visible between the tivo air-filled spaces 
Frequently two shadows of increased 
density are seen within the cistema inter- 
pedunculans One of these, about 2 mm 
in 'Width and 1 cm m length, is linear in 
shape and runs obliquely across the astern 
in a dorso-ventral direction parallel to the 
tuber cinereum This shadow corre- 
sponds in size, shape, and position to the 
oculomotor nerv^es The other shadow 
usually appears circular m outline and is 
about 3 mm in diameter, occasionally is 
rod-shaped, and is seen to cross the shadow 
representing the oculomotor nerv’^es ob- 
hquely It corresponds to the only other 
structures of demonstrable size wntlun the 
mterpeduncular space, namely, the pos- 
tenor cerebral artcnes (Fig 3) 

Ctslcnta ChiasDtahs — Extending cepha- 
hcally from the astema intcrpeduncu- 
lans, ventral to the chiasm, and rostrally 
between tlie mesial aspects of the diverging 
optic nen’^es, there is a superfiaal shallow 
cistern, namely, the astema chiasraatis 
The astema chiasraatis was \nsible in 
78 per cent of the encephalograms made at 
this dime (Fig 3) It is extremely irregu- 
lar in outline and is usually filled unevenly 
vnth air, so that no measurements of it can 
be made The cephalic part is shaped 
somewhat like an inverted comma The 
lateral portions of the astern arc visible 
only occasionally as small irregular glob- 
ules of air 

The caudal extension of the cistern bor- 
ders the anterior portion of the diaphragma 
sellffi The subarachnoid space on the 
hypophyseal or ventral surface of the sellar 
diaphragm is sddom seen, so that the dia- 
phragm is usually outlined by air only on 
its dorsal surface (Fig 4) 

The infundibulum of the hypophysis is 
surrounded by the air m the astema chias- 
matis and forms a short rod-shaped shadow 
of greater density, runrung obliquely m 
a dorso-ventral duection (Fig 3) 

The optic chiasm and nerves are fre- 
quently demonstrable m the encepha- 
logram The chiasm is seen ra cross- 


section as a small ovoid shadow 2X3 
mm in size The optic nerves produce a 
shadow which is continuous with that of 
the chiasm — rod-shaped and running 
obliquely in a dorso-ventral direction, 
parallel to the shadow representing the 
oculomotor nen’^es (Fig 3) 

Cisterua Latmnx Ctnerex Termiuahs — 
The cistema laminae anereae terminahs is 
a median astern situated dorsal to the 
astema chiasraatis It spreads out in 
front of the chiasm upon the free cephahe 
surfaces of the optic nen'es in front of the 
lamina terminahs, and extends upward 
along the rostrum of the corpus callosum, 
filling the spaces between these parts and 
the ventral surface of the frontal lobes 
In the encephalogram, this astern when 
filled ivith air appears as a narrow streak 
of decreased density (Fig 2) It runs m 
almost a vertical direction and, not in- 
frequently one sees -withm it a arcular 
shadow of increased densit)" about 5 mm 
dorsal and slightly cephalad to the optic 
chiasm This shadow is produced by the 
antenor communicating arter>' (Fig 3) 
The lamina termmahs forms the caudal 
boundar)" of this subaradmoid space and 
its cephahe surface is outhned m the en- 
cephalogram whenever the cistern is filled 
vnth air Moreover, when the ventral 
and cephahe portions of the third ventnde 
are also filled mth air, the lamma termi- 
nahs may be seen m profile as a band-hke 
shadow of increased density (Fig 2) 
Other subarachnoid spaces exist in con- 
tmuation mth the astern of the lamina 
terminahs These accompany the an- 
tenor cerebral artenes as the)’’ curve 
around the corpus callosum and are en- 
dosed by the arachnoidal membranes 
which extend from the ventral margin of 
the falx to the corpus callosum Withm 
this membrane is another astern, the as- 
tema corpons callosi In the anteropos- 
tenor encephalogram, the air m this cistern 
IS seen to be continuous ivith that m the 
callosal sula laterally 

Cisternss Fosss Syhii — Between the 
ventral surface of the frontal lobes and the 
tips of the temporal lobes there are two 
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cumstauces accurate identification is more 
difiicult All of the major and most of 
the secondary convolutions and sulci have 
been at times seen and recognized in this 
senes of encephalograms 

MEDIAL ASPECT OF THE BRAIN 

The Longitudinal Cerebral Fissure — ^The 
great cleft between the hemispheres mto 
which the falx projects is often outhned 
by air This appears as a heavy streak 
bisectmg the cerebral eontents as seen in 
the anteropostenor or postero-antenor 
wews Occasionally this fcsure is shifted 
from its median position, as, for example, 
by a tumor In encephalograms m which 
the ventncles do not contam air this dis- 
placement may be of great diagnostic sig- 
mficance 

There are four sula on the medial surface 
of the brain which are frequently visible 
in the encephalogram, the callosal, cingu- 
late, paneto-ocapital, and calcanne sula 
(Figs 5 and 6) The rostral, parolfactory, 
and subpanetal sula are less frequently 
seen Secondary sulci are often noted but 
they are quite vanable, and anatomists 
have apparently left them unnamed 

Corpus Callosum and Callosal Sulci — 
The corpus callosum forms the roof of the 
lateral ventncles, and is separated dorsally 
from the rest of the brain by the callosal 
sula In the encephalogram, m the an- 
teropostenor view, the callosal sulci are 
often recognizable as two small narrow 
honzontal streaks extending laterally from 
the nud-hne for about 5 imllimeters 
IS'Iedially, the aur m the two sula coalesces 
with the air in the longitudinal fissure along 
the infenor margin of the falx cerebn and 
the air in the astema corpons callosi 
The combmed shadow is somewhat tn- 
angular in shape, and is separated from 
the shadows of the lateral ventncles by an 
area of greater density forming a white 
band on the film The latter represents 
the corpus callosum which may varj’- m 
thickness at the mid-hne from 0 3 to 1 2 
centimeters In the encephalogram mth 



Fig 6 No 23,096 Demonstrating many of the 
sulci and convolutions of the medial aspect of the 
brain (C5) callosal sulcus, (C) cingulate sulcus, 
(SP) subpanetal sulcus, (PO) paneto occipital sul- 
cus, (X) cingulate gyrus 

normal-sized ventncles the corpus callosum 
can be seen as it dips downward m the mid- 
hne between the wmgs of the “butterfly” 
pattern formed by the lateral ventncles 
The internal angle of this dip often be- 
comes progressively greater as the size of 
the lateral ventncles mcreases 

HaAong located the position of the corpus 
callosum and the callosal sulci m relation to 
the lateral ventncles as seen m the antero- 
postenor view, one may now examme the 
lateral views for the position of these struc- 
tures The landmarks for the corpus callo- 
sum are formed by the air contamed m the 
ventncles below, and m the unbranched 
callosal sulci above Depending upon the 
amount of air m the callosal sula, the 
entire callosum may be outhned (Fig 6) or 
only the nud-portion (which is the usual 
condition), or the postenor portion alone, 
including the splemum, or the antenor 
portion alone, including the genu 

Cingulate Gyrus and Sulcus — Direetly 
dorsal to the corpus callosum on either side 
of the mid-lme are the angulate gyn 
(Fig 6) In the lateral encephalogram, the 
gj^rus is made visible by the air in the cal- 
losal fissure below it and in the angulate 
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which IS Single and situated above the 
colliculi, and a ventral portion (Fig 4) 
which IS paired and situated betiveen the 
lateral aspects of the cerebral peduncles 
and the mesial aspects of the hippocampal 
g}'n The former is bounded by the 
splenium of tlie corpus callosum, suprapi- 
neal recess, pineal gland, and the straight 
sinus in the tentonum cephahcally and 
dorsally, the colliculi and supenor medul- 
lary velum ventrally, and the vermis of the 
cerebellum caudally This portion of the 
cistern is somewhat rectangular in shape 
when seen from the side (Fig 4) 

The paired ventral portion of the as- 
tern consists of two sht-hke shadow's, the 
supenor margin of which is slightly con- 
ca^e upward This represents tliat por- 
tion of the cistern between the crura 
cerebn and the hippocampal gyn The 
air m this portion of the cistern is directlj' 
continuous -with that in the hippocampal 
fissures (Fig 4) 

The pineal gland is frequently outlined 
in the encephalogram by air in the astema 
ambiens caudally and ventrally, and above 
by the air in the suprapineal recess (Fig 
.1) The corpora quadrigemma are often 
visible due to the presence of air in the 
cistema ambiens above and by air in the 
aqueduct of Sylvius below (Fig 3) The 
supenor medullar}' velum can be seen 
w'here it joins the roof of the mid-bram 
when it is outhned by air m the cistern 
dorsally and in the fourth ventncle ven- 
trally (Fig 4) 

The other structures suspended w'ltlun 
this astern, such as the great vein of 
Galen, the postenor cerebral artenes, the 
supenor cerebellar artenes, and the troch- 
lear ner\'es, have not been individual!} 
identified in this location 

THE CEREBRAL CONVOLUTIONS AND SULCI 

Up to the present time, w'lth very few 
exceptions, the cerebral sulci as seen m 
the encephalogram have been considered 
collectively, and only insofar as they have 
shown cadence of widenmg (cerebral 
atrophy) or obliteration (adhesive arach- 


noiditis) However, information of much 
value may be obtained by careful study of 
the individual sulci, and the gyn outlined 
by them, e g (a) closer acquaintance with 
the appearance of the cerebrum m the 
living, presumably normal, indindual may 
be gained, (b) anomalies maj' be more 
readily recogmzed, (c) cerebral lesions 
may be more defimtely localized Not 
infrequently, after the mtroduction by the 
lumbar route, air fails to enter the ven- 
tncles while the sula are well outhned 
It IS, therefore, just as important to be able 
to draw conclusions from the appearance of 
the sulci w'hcn the ventncles are not \ isible, 
as it IS to make a diagnosis from the appear- 
ance of the ventncles 

In order to demonstrate the mdmdual 
sulci and to avoid confusion, films have 
been selected for illustration in which a 
few' sula alone are well shown In encepha- 
lograms in w'hich all the sula are filled 
with air, the identification of indiadual 
ones IS difficult until considerable famihar- 
ity W'lth their usual appearance has been 
acquu-ed 

We have included in our matenal the 
encephalograms of a number of patients 
W'lth cerebral atrophy The enlargement 
of the sula in these cases permits a greater 
quantity of air to enter these spaces, 
thereby demarcating the convolutions and 
fissures more distinctly than in the normal 
brain In this manner the indiadual sula 
may be more readily identified and more 
satisfactonly reproduced 

Certain sula are regularly asible in the 
encephalogram, others can be recognized 
only occasionally, and still others only 
rarely The sulci on the medial aspect of 
the hemisphere are much more consistently 
and more satisfactorily shown that those 
on the convexity of the brain The sula 
that are most often seen and most easily 
recognized, in the order of the frequency 
with which they appear, are the angulate, 
paneto-ocapital, calcarme, callosal, Syl- 
aan, supenor temporal, central and lateral 
ocapital The remaimng sula are less 
frequently nsible except when air fills 
most of the other sula, under which or- 
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IS possible to recognize the important di- 
iTSions of the bram demarcated by these 
sula as seen m lateral roentgenograms 
(Fig 6) Between the paneto-occipital 
fissure caudally and the dorsal sweep of 
the marginal hmb of the cingulate sulcus 
cephahcally is located the precuneus, or 
the quadrate lobule Ventrally this sub- 
dmsion of the mesial surface is demarcated 
by the subpanetal sulcus and dorsaUy by 
the dorsal margm of the brain Through 
the center of this lobule runs another small 
fissure which is sometimes filled with air, 
the supenor panetal sulcus 
The part of the bram between the mar- 
ginal limb and the strongly developed 
dorsal branch of the cingulate sulcus is the 
paracentral lobule, limited above by the 
dorsal margm of the bram, and ventrally 
by the cmgulate sulcus Cephalad to this 
lobule may be seen the outhne of the mesial 
portion of the supenor frontal gyrus, 
also called the “marginal gyrus ” 
Parolfactory Area and Sid-a — ^The parol- 
factory area on the mesial surface of the 
hemisphere is bounded cephahcally by a 
small, mconstant, antenor, parolfactory 
sulcus and caudally by the postenor parol- 
factory fissure The latter is the ventral 
extension of the cephahc portion of the 
callosal sulcus and separates the parol- 
factory area from the subcallosal gyrus 
It is not infrequently demonstrable m 
lateral encephalograms 
Rostral, Orbttal, and Olfactory Sulci — 
The ventral portion of the mesial frontal 
(marginal) cortex is indented by two or 
three sulci which are arranged concentn- 
cally mth the ventral and cephahc portions 
of the angulate sulcus These are the 
rostral sulci which divide the ventro-mesial 
area of the frontal cortex into a number of 
small gyn In the encephalogram the 
rostral sulci are occasionally quite endent 
and can be seen readily when they become 
enlarged as a result of cerebral atrophy 
A number of smaller sula on the orbital 
surface of the frontal lobe, such as the 
complex orbital sulci and the olfactory 
sulcus, are occasional!} asible in the en- 
cepalogram 


LATERAL ASPECT OF THE BRAIN 

The lateral aspect of the cerebral hemi- 
sphere presents a much more complex con- 
volutional pattern than that seen on the 
medial surface (Fig 7) This is further 
comphcated by the convexity of the lateral 
surface of the bram Because of these 
comphcating features, some method for 
orientation is essential, and the various 
systems of cramocerebral topography have 
been investigated with this in mmd The 
method developed by Taylor and Haugh- 
ton which utihzes roentgenography, seems 
to be best suited to the needs of this study 
These authors, after formahn fixation of 
the bram in situ for three weeks, made a 
median sagittal section of the head The 
falx cerebn was taken out and the hemi- 
sphere removed Malleable tin wire was 
then placed m the major sula and the 
chief bony landmarks were also marked 
with similar material The hemisphere 
with the wire in the sula was then replaced 
m the skull and lateral roentgenograms 
were taken These plates showed the re- 
lationship between certain fixed points on 
the extenor of the skull and the sulci as 
visualized by the wire In this way they 
were able to establish fines on any head 
which correspond quite accurately to the lo- 
cation of the major sula on the convexity 
of the brain 

Lateral Cerebral Fissure {Fissure of Syl- 
vius) — In the lateral encephalogram the 
Sylvian “point” from which the three 
branches of the Sylvian fissure anse, can 
be seen about 1 to 2 cm above the tubercu- 
lum sellEe From this pomt the three 
branches extend cephahcally, dorsally, and 
caudo-dorsaUy The caudhl branch has a 
charactenstic termination, which is usually 
seen m the encephalogram in cases in which 
the Sylvian fissure is demonstrable (Fig S) 
For more exact identification of the fis- 
sure the lines established by Taylor and 
Haughton may be drami on the lateral 
new The wav}’- shadow representing the 
an- m the fissure mil be found to follow the 
diagrammatic line representmg the same 
structure In order to procure the closest 
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sulcus above it The cingulate sulcus is 
readily recognized in the lateral and antero- 
postenor encephalographic views, appear- 
ing in the lateral encephalogram as a broad 
dark shadow (Fig 6) The cephahc end of 


callosal sulcus, is usually independent and 
IS called the “subpanetal sulcus " 

In the anteropostenor view, the cingu- 
late sulci appear as narrow horizontal 
shadows parallel to and about 1 cm dorsal 
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the sulcus begins about 1 cm antenor to 
the genu of the corpus callosum and some- 
what \ entral to it The sulcus passes 
upward and forward in front of the cun'e 
of the genu of the corpus callosum, at 
which point It begins to curvm backward 
and upward In its mid-portion, it is 
quite smooth for a distance of about 4 cm , 
where there are, as a rule, two waves or 
undulations At the caudal end of the 
second undulation, the sulcus curv^es dor- 
sally at a sharp angulation and disappears 
over the dorsal margin of the hemisphere 
about 1 cm caudal to the upper end of the 
fissure of Rolando (Fig 6) The short 
caudal continuation of the cingulate sul- 
cus, parallel to the splenial portion of the 


to the callosal sulci The shadows of 
greater density between the air m the cal- 
losal and cingulate sulci represent the 
cingulate g>'n 

All of these structures are so charactens- 
tic in shape and posibon that they are 
easily demonstrable in the lateral en- 
cephalograms The only other sulci which 
may cause confusion are located on the 
lateral surface of the brain, and the posi- 
tion of the sula on the convexity can be 
easil}’' distinguished from those on the 
mesial surface by exammabon of the films 
in the stereoscope 

The Precuneus, Paracentral Lobule, and 
Superior Frontal Gyrus — ^^hth the major 
sulci identified in the encephalogram, it 
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The Central Convolntwm and Sukt — 
The pattern of the central sulcus is quite 
constant (Fig 9) In its upper half there 
IS a curve with its concavity cephalically, 
and in the lower half the direction of this 
curve is reversed In the encephalogram, 
the recogmtion of the fissure is facilitated 
by (a) its location m the middle of the 
hemisphere, (b) its relation to the Sylvian 
fissure, and (c) its charactenstic course 
Further confirmation may be obtamed by 
the use of the Taylor and Haughton lines 
In front of the fissure of Rolando is the 
precentral or motor convolution (Fig 9) 
This gyrus is about 1 cm m width and is 
separated from the frontal convolutions 
proper by the supenor and infenor pre- 
central sula or a combmed precentral 
sulcus (Fig 9) The latter equals m ex- 
tent the Rolandic fissure itself and runs 
parallel to it If seen alone m the en- 
cephalogram it can be distinguished from 
the central sulcus by its more cephahc 
position and its proximity to the antenor 
ascendmg ramus of the Sylvian fissure 
which is less than 1 cm m front of it 
Caudal to the central fissure hes the 
postcentral gyrus (Fig 9), which closely 
resembles the precentral convolution in 
size, shape, and direction It is about 1 
cm in width and terminates ventraUy 
near the junction of the middle and caudal 
thirds of the Sylvian fissure This gyrus 
IS often interrupted m its mid-portion by 
a cephahc extension of the mtrapanetal 
sulcus The cephahc boundary of the 
postcentral convolution is the central 
fissure The caudal border of the convolu- 
tion IS less frequently seen inasmuch as the 
supenor and infenor postcentral sula 
which delineate it are less often outlined 
ivith air (Fig 9) 

The Frontal Convolutions and Sulci — 
The convexity of the frontal lobe is divided 
into three major parallel convolutions, the 
supenor, middle, and infenor, runmng in 
the honzontal plane roughly at nght- 
angles to tlic precentral gy^rus 

In the encephalogram, one or several of 
the frontal sulci are occasionally seen, to 
be identified in the anteropostenor, pos- 


tero-antenor, or lateral views For some 
unexplained reason the supenor frontal 
sulcus IS rarely visible although its depth, 
uniform position, and direction should 
facihtate its recogmtion The identifica- 
tion of the middle frontal sulcus, although 
somewhat difficult because its pattern 
vanes considerably, is frequently possible 
The antenor honzontal and antenor as- 
cending branches of the Sylvian fissure 
have a rather constant relationship to the 
infenor frontal sulcus which makes the 
latter readily recogmzable m the encephalo- 
gram 

Posterior Pole of the Cerebral Hemi- 
sphere — The convolutional pattern of this 
portion of the brain is extremely vanable, 
practically no two specimens being even 
grossly similar This makes the identifica- 
tion of structures m this region difficult in 
the encephalogram, and only two of the 
sula, the mtrapanetal and the lateral 
occipital, have been observed vnth reason- 
able certainty The former pursues a 
parasagittal course about 2 cm lateral to 
the mid-hne It begms caudaUy about 
3 cm from the ventral margin of the brain 
and extends cephahcally for about 4 
cm although, because of the convexity 
of the brain, it is foreshortened in the 
anteropostenor encephalogram The lat- 
eral occipital sulcus IS infrequently seen 
when it IS visible in the encephalogram, it 
appears ventral and lateral to the intra- 
panetal sulcus 

SUMMARY 

A techmc for encephalography which 
has been found satisfactory m 1,100 cases 
IS descnbed Emphasis is placed upon 
the value of takmg a tnal film after the 
injection of 20 c c of air, and the possi- 
bility of obtaimng good encephalograms 
with much less air (50 to 70 c c ) than has 
usually been mtroduced heretofore In 
this way, the symptoms of the patients 
both dunng and after the procedure are 
distinctly lessened The roentgenologic 
technic is descnbed and the need for 
stereoscopic films with the patient in the 
vertical and honzontal positions is shown 
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Tig S No 22,788 This show <; cspcciallj well the 
honzontal division of the Sjhian fissure (PS) The 
supenor temporal (57^ sulcus is seen to parallel the 
posterior Sjlvian branch and the supenor temporal 
convolution lies liclwccn them from these two sulci 
the location of the supramarginal (S) and angular (A) 
gv n is defined 


Tig 0 No 21,296 This is a stnUng vien of the 
fissure of Rolando (FR) and the precentral (PS) sulcus 
locating the central convolution, motor area (jf) and 
sensorj area (5) The v itn is somewhat distorted due 
to rotation of the head 


approximation between a particular line 
in the diagram and the air m the corre- 
sponding fissure m the encephalogram, it is 
essential that the view be a direct lateral 
one ivith the two external auditor}' mea- 
tuses practically siipcnmposcd 

In the depths of the lateral fissure is 
located the Island of Red, a submerged 
cortical area not visible on the lateral view 
of the brain unless the overhanging oper- 
culum of the frontal and temporal lobes is 
displaced The insula is made up of a 
number of gyn uhich have a fan-shaped 
arrangement — the long and short gj'n — 
separated from each other b)' a senes of 
correspondmg sulci In the anteropos- 
tenor encephalogram the surface of the 
Island of Reil is frequently outlined by a 
V-shaped collection of air displacing the 
fluid in the depths of the Sylx'ian fissure 
and in the sulci of the insula The latter 
may be individually recogmzed in the 
lateral encephalogram 

Temporal Lobe and Sulci — Usmg the 
Sylvian fissure as a landmark, it is possible 


to identify the shadows of the other sulci 
and convolutions m its ncimty Paral- 
leling the Syh'ian fissure and about 1 cm 
ventral to it is the supenor temporal sulcus 
(Fig S) This terminates caudally m an 
upward sw'eep w'hich is surrounded by the 
angular gj'rus Between the Sylvian fis- 
sure dorsally and the supenor temporal 
sulcus ventrally is situated the supenor 
temporal convolution About 2 cm ven- 
tral to the supenor temporal sulcus is the 
middle temporal sulcus w'hich roughly 
parallels the former Between these two 
sulci the middle temporal convolution is 
situated Both the supenor and middle 
temporal sulci, as well as gyn, are at times 
demonstrable m the encephalogram The 
mfenor temporal and collateral sulci, lo- 
cated on the ventral aspect of the temporal 
lobe, have not as yet been identified en- 
cephalographicaUy by the authors This 
is probably explained by the mabihty to 
obtain encephalographic news with the 
base of the brain m a favorable position 
for the visualization of air m these sulci 
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massive atelectasis^ has 
in an inflamed part of 
igs or when inflammation 
has developed m a massively atelectatic 
part, the inflammatory lesion is wholly 
or mostly invisible roentgenographically 
All shadows of the inflammatory lesion 
cast by \-ray, except those of any large 
calcific deposits or air-contaimng cavities 
present, blend mdistmguishably with the 
homogeneous shadow of the surrounding 
airless lung The lung-field is pamted out, 
so to speak, making calcific bodies and 
cavities visible, smce they are distmctly 
different m radiolucency from atelectatic 
tissue Practical disadvantages anse from 
this, espeaally in chronic pulmonary m- 
fections wherein the chmcal signs of the 
inflammatory lesion are also masked by 



' Basic differences of usage exist as to the meaning 
of the term “atelectasis” and as to the criteria of the 
roentgen diagnosis The authors’ usage (1) is, briefly, 
as follows Atelectasis is a state of the lungs m which 
there is complete airlessness and alveolar collapse in 
all or in any part, however minute The lesion is 
focal when it occurs in small scattered areas, giving to 
the lung a mottled appearance at x-ray examination, 
and masstve when it occurs in one or more areas, each 
bemg large enough to form the homogeneous “ground- 
glass” roentgenographic shadow which characterizes 
any gross, completely airless mass of soft tissue of 
uniform composition The "ground glass” shadow is 
easily recognized, and is the only constant roentgen 
sign of massive atelectasis It is usually outlined 
clearly, so that its shape and distribution permit the 
lesions of lobar distnbuUon to be distinguished readily 
from those of sub-lobar or lobular extent Massive 
obstrucUve atelectasis is accompamed characteristically 
b> great displacement of the mediastinum and the 
Ipso lateral half of the diaphragm toward tlie lesion, 
the displacement bemg so extensive that it appears 
at maximum expiration as well ns at inspiration 
However, when the atelectasis is due to, or at least is 
associated wiUi, pulmonary' relaxation or compression, 
either or both of tliese environmental structures is or 
is not displaced Any displacement that occurs is 
irregular m extent and direction 
Both tlic obstructive and the compressive types of 
massive atelectasis and only tlic total uni- or multi- 
lobar forms arc referred to in this article Focal 
atelectasis is not considered 


the atelectasi s Only the symptoms remain 
to mdicate the nature and extent of the 
infection, and they are often very in- 
adequate The disease most promment 
in this connection is tuberculosis, with its 
high incidence and long persistence of both 
the obstructive and the compressive forms 
of atelectasis Bronchiectasis and chrome 
lung abscess come next in order The 
disadvantages are least in acute pulmonary 
infections m which the symptoms reflect 
the disease much better and a detailed 
delineation of the lesion is not so necessary 

The purpose of this paper is to describe 
a roentgenographic sign indicating the 
presence and extent of active inflammation 
in a massively atelectatic part of the lungs, 
and to present sufifiaent expenmental 
and chmcal evidence to support its vahdity 
The sign rests upon a simple hypothesis 
concermng pulmonary size, and it re- 
quires certam conditions 

Hypothesis — A massively atelectatic 
part of the lungs, hke any other solid 
mass of soft tissue, should swell when in- 
flamed and return to its normal size when 
free again from inflammation, the amount 
of swelhng bemg roughly proportional to 
the activity and extent of the inflamma- 
tion - Therefore, enlargement of a mas- 
sively atelectatic part should be a sign of 
inflammation If the roentgenologist ap- 
preciates the size of the x-ray shadow cast 
by massively atelectatic umnflamed parts 
of the lungs in general, he should be able 
to judge in a given case, by the size of an 
atelectatic part, whether or not inflamma- 
tion IS present and the approximate degree 

•This IS contrary to the behavior of the air-con- 
taining lung, for as the products of inflammation collect 
in the latter they arc accommodated by a loss of am 
and enlargement is prevented Indeed as measured 
vvith the lungs at expiration the pneumonic lung is 
about normal in size, and at full inspiration, it is much 
smaller than normal (2 and 3) 
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The appearance of the subarachnoid 
cisterns as seen in the encephalograms is 
discussed By an examination of the 
films m the stereoscope it is possible not 
only to ascertain the size, shape, and posi- 
tion of all the cisterns, but also their rela- 
tion to the neighbonng cerebral structures 
In man}' instances it has been possible to 
identify the neiA'es, blood vessels, and 
portions of the brain uhicli project into 
or bound the cisterns 

Furthermore, attention has been directed 
to the identification of the various cerebral 
convolutions and sula on the medial and 
lateral aspects of the cerebral hemispheres 
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Fig 1 Four pairs of dogs’ lower pulmonary lobes, giving the size relationships A, C, E, and G, normal, 
fully inflated left lower lobes (Bracket shows the only inflamed part ) B, atelectatic non-inflamed nght 
lower lobe D, F, and J?, atelectatic inflamed nght lower lobes, arranged in order of increasing degrees of 
the inflammation 


was sutured Two hours later, the dog was 
killed by exsanguination, the chest 
was opened, the lungs were allowed to 
collapse, and the tight and left lower lobes 
were removed and measured, one at a 
time, m a volumetnc chamber (2) The 
left lower lobe was then inflated with air to 
the approximate size which it had w vjvo 
at full inspiration and was maintained 
so while its volume was measured again 
The lobes were then cut and examined 
grossly and microscopically 

At autopsy, the nght lower lobe of 
both dogs was found to be liver-color, 
much shrunken, ivnnkled, flabby, and 
entirely airless (Fig 1-B) The cut surface 
was the same color, dry, and concave 
At microscopic examination, the alveoh 
were found to be completelj’- collapsed, the 
capillanes dilated somewhat, and the 


tissues as a whole free from infiammatoiy 
exudate The left lower lobes presented 
nothing abnormal (Fig 1-A) The vol- 
umes of the nght lower lobes were 50 
and 61 per cent of those of the cone- 
spondmg left lower lobes when the latter 
were collapsed , and 8 5 and 5 9 per cent, 
respectively, when the left lower lobes 
were expanded (Table I) 

In bnef, the result was that the nght 
lower lung lobes were massively atelectatic, 
free from inflammation, and very small as 
compared to the conespondmg normal 
left lower lobes, whether the latter W’ere 
mflated or deflated 

Group 2 Ateicclasts vjilh lujlammatwn 
of Various Grades —Each of the three dogs 
of bhis group was prepared for thoracotomy 
as descnbed above, but the operation 
Itself was changed m that the cannula 
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of the inflammation Also, he should be 
able to determine m a senes of observa- 
tions, by any alteration in the size of an 
atelectatic part, the occurrence of sig- 
nificant changes in the degree of an in- 
fectious process 

Conditions — (1) The roentgenographic 
technic should be constant ^ 

(2) In some cases, allowance should be 
made for shnnkage of the atelectatic 
part from the contraction of scar tissue 
(Although the presence of pulmonar)’^ 
cirrhosis and tlie amount of shnnkage 
therefrom in the airless lung cannot always 
be known, this condition should restnct 
the value of the sign onty to the extent 
that positne readings — presence of en- 
largement — would be quantitati\ ety rather 
than qualitatively inexact, and that nega- 
tive readings — lack of enlargement — would 
be inconclusive m completely excluding 
inflammation ) 

(3) The sign should be reliable, only 
if the possibihty of the existence of a 
neoplasm in the atelectatic part, adding 
appreciably to the size, is ruled out 

(4) The sign should be regularly usable 
when the atelectasis involves one entire 
lobe or group of lobes, since the size and 
shape of those units are readily earned 
in mind, but not so, m many cases, when 
the atelectasis involves only one lobule 
or a sub-lobar group of lobules, since the 
proportions of lobules cannot often be 
remembered 

CXPCRIMENTAL SUPPORT 

Two groups of dogs were used to 
demonstrate the relationship, by -volume, 
that exists between the massively atelec- 
tatic non-inflamed lung lobe, the massively 

‘ Our routine thoracic roentgenograms were made 
mth uniform technic The patient stands upright, 
hands on hips shoulders fonvard and breast against 
the cassette changer Experience shows that small 
vanabons in the position of the tube (w hich is situated 
centrally, 60 m from the film) up or doivn, produce 
DO important changes in the size of the lung fields 
at that distance For example the two films of a 
stereoscopic pair commonly present httle or no differ- 
ence m pulmonary size, although taken with a vertical 
tube shift of 6 5 mches 


atelectatic lobe with inflammation of 
vanous extents, and the air-contanung 
non-mflamed lobe -with -vranous degrees 
of inflation In Group 1, two dogs, the 
nght lower lobe was rendered completely 
atelectatic, and in Group 2, three dogs, 
the same lobe was first infected and then 
made atelectatic The animals were killed, 
the lungs removed, and the volumes of 
the nght and left lower lobes detennmed, 
the left lower lobe being measured both 
at full inflation and at full collapse 
The measurements for the left lower lobe 
were used to represent the normal size 
of the nght lower lobe •* 

Group 1 Atelectasis without Inflamma- 
tion — Each of the tii o dogs of this group 
was given morphine, anesthetized with 
ether, trachcotoraized, and prepared for 
positive-pressure breathing The nght 
pleural canty was opened -with an mter- 
costal incision and, as long as the cant}' 
remamed open, the breathmg was aided 
w ith the respirator The bronchus supply- 
ing the nght lower and accessory lobes* 
vas encircled loosely inth a hgature 
A long and very slender rubber tube, 
which ivas tipped with a short glass 
cannula, -was passed, by way of the tra- 
cheotomy opemng, mto the bronchus The 
hgature was then drawn tightly, -without 
knottmg, to secure the cannula tempo- 
ranly Through the tube, the two lobes 
tlius cannulated were repeatedly ventilated 
with pure oxygen,' and then were inflated 
completely -with the same gas Immedi- 
ately after that, the cannula and rubber 
tube were withdrawn while the hgature 
was tied permanently onto the bronchus, 
to retam the gas and obstruct the lobes 
Pneumothorax was excluded by expandmg 
the other lobes with air from the respi- 
rator, and the lobes were kept ex- 
panded while the incision m the chest wall 

• The tivo loirer lobes of the dog's Jungs are exactly 
or very nearly the same volume (2) 

‘ The accessory (subcardiac) lobe was mcluded only 
for the convemence of surgical techmc Because of its 
unimportance, it is disregarded in the subsequent de 
scnption 

‘ This served to hasten atelectasis, because of the 
extremely rapid absorption of oxygen. 
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Fig 1 Four pairs of dogs' lower pulmonary lobes, giving the size relationships A, C, E, and G, normal, 
fully inflated left lower lobes (Bracket shows the only inflamed part ) 3 , atelectatic non-mflamed right 

lower lobe D, F and iif, atelectatic inflamed right lower lobes, arranged in order of mcreasing degrees of 
the inflammation 


was sutured Two hours later, the dog was 
killed by exsanguination, the chest 
was opened, the lungs were allowed to 
collapse, and the right and left lower lobes 
were removed and measured, one at a 
time, m a volumetric chamber (2) The 
left lower lobe was then inflated with air to 
the approximate size which it had tv mvo 
at full inspiration and was mamtamed 
so while its volume was measured again 
The lobes were then cut and exammed 
grossly and microscopically 
At autopsy, the right lower lobe of 
both dogs was found to be hver-color, 
niuch shrunken, wnnkled, flabby, and 
entirely airless (Fig 1-B) The cut surface 
"^'as the same color, dry, and concave 
At microscopic exammation, the alveoh 
Were found to be completely collapsed, the 
eapillanes dilated somewhat, and the 


tissues as a whole free from inflammatory 
exudate The left lower lobes presented 
nothmg abnormal (Fig 1-,A) The vol- 
umes of the nght lower lobes were 50 
and 61 per ceijt of those of the corre- 
spondmg left lower lobes when the latter 
were collapsed , and 8 5 and 5 9 per cent, 
respectively, when the left lower lobes 
were expanded (Table I) 

In bnef, the result was that the right 
lower lung lobes were massively atelectatic, 
free from inflammabon, and very small as 
compared to the correspondmg normal 
left lower lobes, whether the latter were 
inflated or deflated 

Group 2 Atelectasis ivith Inflammation 
of Various Grades — Each of the three dogs 
of this group was prepared for thoracotomy 
as descnbed above, but the operation 
Itself was changed m that the cannula 
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was bgated permanentl)’’ into the bronchus, 
the ventilation Math oxygen was omitted, 
and all of the lobes were inflated mth 
air before closing the incision Immedi- 
ately afterward, 3 c c of a concentrated 
culture of pneumococcus (type 1) in 
sahne M'as injected through the tube 
into the cannulated lobes, ^ and the tube 
was left open Tivo hours later, the 
cannulated lobes were ventilated re- 
peatedly Math pure oxygen through the 
same tube, and then the tube m as clamped 
Tm'O hours later still, the animal was 
killed and examined in the same manner 
as M ere the dogs of the first group 

The right loM’cr lobes of all the dogs 
M'ere found at autopsy to be dark purple 
in some regions and hver-color in others, 
the extent of the purple discoloration 
bemg very small in one case (Fig 1-D), 
someMhat greater in the second (Fig 
1-F), and nearly all-inclusivc m the third 
(Fig l-H) These lobes were distinctly 
firmer and heaiaer than the nght loM'er 
lobes of the dogs of Group 1 , the more 
extensive the purplish discoloration, the 
hea^^er was the lobe The cut surfaces 
M'ere moist and flat or slightlj convex 
in the regions of purplish discoloration, 
and were less moist and slightly concave 
in the other parts Microscopically, in 
some seebons the alveoli and interstitial 
tissues M'ere infiltrated Mith scrum and 
leukocjdcs and, in otlicrs, the ainvays 
were free from exudate, and completely 
collapsed There was moderate vascular 
engorgement all parts M'ere airless Tmo 
of the left lower lobes were normal (Fig 
l-C and Fig l-E), but one (Fig 1-G), 
the mate of the most inflamed atelectatic 
lobe, had a small area of light inflammatory 

' The introbronchial injection of i irulent pneumo- 
cocci m dogs produces very regularly a disease closclj 
resembling lobar pneumonia in man (4 6, 2, 3) The 
two are similar in the manner of spread of the lesion, 
the localization of the process the immune response 
the abrupt termination of the disease by crisis, lysis, or 
death, and the rapid regression of the process after 
recovery With the evolution of the disease the 
lesion passes through the different stages observed in 
the human pneumonic lung” (4) In the present 
experiments, it vvas desued to produce only the early 
exudative reaction before lolling the ammal 


reaction along the vertebral margm The 
volumes of the nght lower lobes were 71, 
113, and 198 per cent of those of the 
corresponding left lower lobes, when the 
latter M'ere collapsed, and 15 6, 191, 
and 42 S per cent, respecbvely, when the 
left lower lobes Mere expanded (Table I) 
In bnef, it was found that the nght 
lower lobes M'ere auless, the seat of both 
atelectasis and acute inflammation in 
varj'ing proportions, and much smaller 
than the corresponding normal inflated 
left lower lobes, although distinctly larger 
than the atelectatic non-mflamed lobes m 
Group 1 The size was proporbonal to 
the extent of the mflammabon, and was 
either smaller or larger than the corre- 
sponding normal deflated left lower lobes 

TABLE I 

r xpenmcntal data Group 1 refers to the dogs with 
atelectasis and no inflammation while Group 2 refers 
to those mth both lesions Dog 1 of Group 2 had the 
least inflammation and Dog 3 the most 


Group 

! 

Dog 
no 1 

Volume of 
nghl lorvcr 
lobe 

(atelectatic) 

(cc) 

Volume of 
left lower 
lobe 

Relation by 
\ olume of nght 
lower lobe to 
left lower lobe 

(de- 
flated) 
(c c ) 1 

1 

(in- 

flated) 

(cc) 

(11 

lobede 

flated) 

(%) 

(11 

lobem 

flated) 

(%) 


1 

10 

32 

191 

50 

8 5 

1 

2 

17 

28 

2SG 

GO 7 

5 9 


1 

25 

; 35 

ICO 

71 4 

15 6 

o 

1 o 

47 

41 

245 

113 2 

19 1 


3 

107 

54 

250 

198 1 

42 8 


CLINICAL SUPPORT 

The clinical data demonstrate, by 
roentgenograms, the relafaonship m size 
between the massively atelectabc non- 
mflamed lung, the massnely atelectabc 
lung Math mflammabon of various ex- 
tents, and the air-containing non-mflamed 
lung at mspirabon In aU cases the m- 
feebon was tuberculous, and m some 
there were certam amounts of secondarj' 
non-specific infection These cases were 
chosen because they presented httle or no 
distortion of the organ from adhesions, 
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and sufficient clinical data for estimating 
the extent of the pulmonary infection 
Group 1 Atelectasis with Little or lYo 
luflammaUon — S Y H , male, 40 years 
of age, 40 days before admission, suddenly 
developed dyspnea, palpitation, and dizzi- 
ness of a marked degree durmg a wrestlmg 
bout The dizziness soon left, but the other 
symptoms persisted in milder form for 10 
days Without apparent cause, the 
dyspnea began to grow worse so that, from 
the fifteenth day’^ on, it almost completely 
mcapaatated the patient Coughmg, 
which came m occasional hght paroxysms, 
intensified the breathlessness No degree 
of fei er, sweatmg, or other signs of toxenna 
appeared The only pertment feature 
of the past history was that each wmter for 
several years a shght productive cough 
had occurred Exammation revealed a 
well nounshed, shghtly dyspneic person 
Typical signs of pneumothorax were found 
on the left, ivith extensive displacement 
of the heart to the nght The pulse was 
somewhat rapid , the temperature and 
blood counts were normal A small 
amount of mucoid sputum, free from 
tubercle bacilh, was raised daily Thora- 
centesis showed air m the left pleural 
cavity under tension of from 6 to 10 mm 
Hg , and, when 1,500 c c of the air was 
withdrawn, the pressure was reduced to 
approximately that of the outer atmos- 
phere A roentgenogram (Fig 2), made 
after this treatment, showed the left lung, 
which was extremely small, to be collapsed 
and massively atelectatic, with a long 
slender adhesion extending from the apex 
to the vertebral end of the second or third 
nb The left hemidiaphragm was de- 
pressed, and the heart and trachea were 
displaced shghtly to the right The right 
lung appeared normal except for an area 
of increased density opposite the bulge 
of the heart, due to pulmonary^ relaxation 
The costo-diaphragmatic sulcus on the 
nght was obliterated 

The pneumothorax m this case uas 
apparently' the result of a tear in the 
\asceral pleura, probably’ near tlie apical 
adhesion, and the formation of a vah'ular 



Fig 2 Case S Y H , Group 1 Spontaneous 
pneuniothora\ producing atelectasis of the whole 
non-inflatned left lung That lung is represented 
by a small fusiform shadow beside the vertebral 
column Arrows, left wall of the displaced trachea 

bronchopleural fistula The pleural ad- 
hesions mdicated pre-existing inflamma- 
tion, possibly tuberculous The pro- 
ductive cough pomted to an existing 
bronchitis, endently non-tuberculous 
Judgmg from the entire lack of symptoms 
or signs of toxeima at admission, it seemed 
that the pulmonary parenchyma was free 
from sigmficant active inflammation Al- 
though the collapsed lung was partly’ 
covered by the vertebral column on the 
x-ray film, the border on that side could 
be located, from the position of the 
heart, well enough for estimation of the 
size The right and left lungs, as shown 
by the x-ray film, exndently had about the 
same relationship m size as the tivo lobes 
of the dog (Fig 1-A and Fig l-B) which 
were in the same states, respectively, that 
IS, the atelectatic, non-inflamed lung was 
indeed i ery’ small as compared w’lth the 
fully inflated one 

L J C , male, 30 years of age, was 
admitted to the hospital for sore throat, 
cough, and fever of two days’ duration’ 
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Fig 3 Case h J C Group 1 Atelectasis of the nght upper lobe, at tunes with acti\"e tuberculosis 
and at other times without it 1 before atelectasis (the tuberculosis is at a) B dunng pneumothorax 
therapj \nth atelectasis and slight milamniation of the nght upper lobe The lobe is represent^ by a moder- 
ately large triangular shadow m the upper lung field Arrows, nght wall of the displaced trachea C, D E 
and F nght hcmithorax onl> at monthly penods folloiMng the abandonment of pneumothorax and the 
institution of phrenic bloch The lobe is shown as a shadow filling the pleural dome with dots marking for 
companson, one diameter m each view C penod of quiescent infection and a very small lobar diameter 
D beginning of new inflammation with a much larger diameter F and F penod of subacute inflammation 
with the diameter shghtlj smaller and constant 
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The past history was unimportant 
Physical examination showed only the 
endences of a severe upper respiratory 
infection, but a roentgenogram (Fig 3--A) 
revealed two areas of light infiltration in 
the nght upper pulmonary lobe, and 
smears of the sputum were found to con- 
tam several tubercle bacdh per micro- 
scopic field After the patient had rested 
in bed one week, all symptoms except a 
shght cough had gone Rest was con- 
tinued and the tuberculosis was treated 
ivith pneumothorax As a result, the 
nght upper lobe collapsed and became 
completely atelectatic, while the other 
lobes were partially collapsed and re- 
mained air-containmg (Fig 3-B) The 
atelectatic lobe was suspended by an 
apical adhesion and appeared moderately 
large The nght hemidiaphragm was 
shghtly elevated, and the heart and 
trachea were displaced a httle toward the 
left Low-grade fever having persistently 
accompanied the pneumothorax, this 
treatment was abandoned and phretuc- 
otomy was substituted As a result the 
patient showed improvement, consistmg 
of increase m weight, and subsidence of 
the fever, cough, and sputum An x-ray 
examination, five months after the disap- 
pearance of symptoms, showed that the 
nght upper lobe, which was very small, 
was still atelectatic although the pneu- 
mothorax Avas absent (Fig 3-(7) The 
diaphragm on that side was elevated and 
non-motile 

Durmg the penod of the pneumo- 
thorax, the size of the lobe and the symp- 
toms were m agreement m indicating 
slight actmty of the tuberculosis The 
enlargement of the lobe is quite evident 
when compared with the size of the lobe’s 
roentgenographic field (Fig 3-J5), and the 
size of the field of the entire atelectatic 
unmflamed lung of the preinous case 
(Fig 2) The bronchus of the lobe 
probably became obstructed dunng the 
pneumothorax and remained so, since the 
amount of air m the pleural cainty was 
probably insufficient to produce atelectasis 
from pulmonar} compression alone, and 



since the lobe failed to re-expaud after the 
abandonment of pneumothorax The 
obstruction was probably from cicatnx, 
this being the commonest form of chronic 


jr 

Later, when it was climcally evident that 
the tuberculosis was entirely quiescent, 
the size of the lobe was m agreement 
again The ver^' small size of this atelec- 
tatic, apparently non-inflamed, nght upper 
lobe compared with the normal, fully 
expanded, nght upper lobe is seen by 
companng tlm roentgenographic rniage 
o the obe m Figure 3-C mth the outlines 
of tte lobe m the diagram in Figure 4 

from tv, compositely 
from the tJioracic roentgenograms of five 

PCTSons whose lungs were normal and 

exhibited the fissure between the upper and 
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Tig 5 S 'V D Atclectacts of an cxtcnsnclj tuberculous left lung A, before atelectasis S, 

during pncuraojnorav tncrapj , uith atelectasis The lung is represented b> a \cr> large pear-shaped shadow 
Arrows left wall of the displaced trachea / j k 


middle lobes The outlines of the nght 
lung-field, and of the posterior portions of 
the sixth, seventh, and eighth nbs were 
traced from one film, and tlien the loca- 
tions of the interlobar fissure were added 
by tracing onto the diagram the lines 
(Figs 4-.4, 4-B, l-C, 4-D, and 4-ii)ofthe 
fissures in the five films The lieight of 
the lung, 1 c , the distance from the 
diaphragmatic plateau to the pulmonarj' 
apex (P-il/), was marked out and the 
levels of the centers of the uppermost and 
lowermost interlobar fissures (iV and O, 
respectively) were indicated on the line 
Measurements from the diagram show 
that the right upper lobes of these five 
normal cases were from 55 to 05 per cent 
by height, and from 40 to 50 per cent by 
area, of the entire nght lung (The pro- 
portion as to height in most cases has 
been found to hold for the left side also, 
while the proportion as to area on that 
side is represented by a larger percentage, 
because of the cardiac shadow ) Now 


the area of the roentgenographic image 
of tlie nght upper lobe m the case that 
was just desenbed, before atelectasis de- 
^ eloped, can be calculated approximateh 
by measurmg the area of the entire nght 
lung-field in Figure 3-/1, and dividmg it 
by one-half (51 per cent being the aierage 
of 46 and 56 per cent) The area of the 
atelectatic, non-inflamed lobe in Figure 
3-C, when measured for companson, is 
found to be one-third That is, the 
atelectatic lobe was reduced to one-third 
the area it had attained when inflated 
Group 2 Atelectasis with Extensive 
Inflammation of Various Degrees — L J C, 
the patient just referred to, developed, 
18 months after the ongmal onset of the 
illness, an acute upper respirator)^ m- 
fection ivith cough, high fever, and, for the 
first time, leukocjdosis (11,000 cells per 
c c ) several weeks after hanng been 
allowed out of bed He was returned to 
bed at once Roentgenographic examma- 
tion showed that the atelectatic lobe nas 
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greatly enlarged (Fig 3-D) The upper 
respiratory infection soon completely sub- 
sided, but the cough and leukocytosis 
persisted, and for penods of from one to 
two weeks on three occasions dunng the 
next four months the patient suffered 
chills, sweating, high fever, increased 
cough, and elevated leukocyte count (15,000 
to 21,000 cells per c c ) There was no 
return of the upper respiratory infection 
The sputum was always scanty, mucoid, 
■without offensive odor, and ■without 
tubercle baalli At each recrudescence, 
a systematic exarrunation revealed no 
other cause of the symptoms than the 
disease of the nght upper lobe Repeated 
\-ray examinations showed that the lobe 
remained enlarged, although there per- 
sisted a slight reduction m size which 
appeared two months after the beginnmg 
of the episode (Fig 3-E and Fig 3-F) 

It seems certam that the toxemia 
dunng this episode, just as dunng the 
other penod, was due to inflammation of 
the atelectatic lobe, but the chills and 
leukocytosis suggested a suppurative, non- 
tuberculous type of inflammation (The 
organisms probably entered the lobe, 
at the begiiming of the episode, from the 
inflamed upper respiratory tract ®) The 
bronchial obstruction prevented drainage, 
with the result that the sputum earned 
no telltale products of the inflammation 
and the infection failed to heal The 
acute inflammation apparently was the 
cause of the remarkable enlargement of 
the lobe, and the lapse mto chromcity that 
followed was probably responsible for the 
slight reduction m size dunng the last 
two montlis 

S Y D , male, 32 years of age, com- 
plained of illness of eight months’ dura- 
tion mth productive cough, hemoptysis, 
fe\er, sweating, and great loss of weight 
Examination showed a poorly nounshed 


" This IS quite possible in spite of the obstruction of 
the bronchus of the lobe, since the bactena might 
Mell haee reached tlie lobe from nbo\e cither b\ waj 
of the pcnbronchial Ijanphatics, which is bclicNcd to be 
the regular portal m lobar pneumonia (G). or bj the 
blood stream 


and shghtly dyspneic person, with signs 
of exudative tuberculosis over the whole 
left lung The pulmonary findings were 
corroborated by means of the x-ray (Fig 
5-yl) The sputum was abundant, un- 
off ensive, and nch in tubercle bacilli 
There was moderate anemia but no leuko- 
cytosis The temperature fluctuated daily 
between 37 5 ° and 39 ° C Pneumothorax 
was mstituted and, foUo-wing three small 
mjeebons of air, massive atelectasis of the 
enbre left lung appeared (Fig 5-B) 
The organ was very large and hung from a 
broad adhesion at the apex The heart 
and trachea were displaced shghtly toward 
the right, and the hemidiaphragm was 
moderately depressed The large size 
of the atelectatic lung seemed to reflect 
the chmeal and roentgenographic im- 
pressions, before the atelectasis developed, 
that the lung was extensively inflamed 
The organ must have held a great quanbty 
of exudate The large size is espeaally 
evident when compared ■with the atelectabc 
limg in Figure 5-B, and the atelectabc 
non-inflamed lung m Figure 2 

C S T , female, 32 years of age, was 
first seen after haxnng been ill for two 
years with productive cough, hemoptysis, 
mght sweats, marked fever, and pro- 
gressive loss of weight The upper half of 
the right side of the chest was contracted, 
flat to percussion, and with distant breath 
sounds, while the lower half exhibited 
resonance and many r^es The left side 
presented no abnormal signs X-rays 
(Fig 6) showed the right upper lobe to be 
massively atelectabc and to occupy almost 
one-half of the right lung-field The 
lobes below were heaxnly infiltrated ■with 
tubercles but othermse were air-coutaming, 
and the lower part of the left lung showed 
widespread, xerj'' light tuberculous in- 
filtration The trachea and heart were 
de-viated a httle to the nght, and the 
nght hemidiaphragm was elevated All 
evidences suggested a ver^^ active and ivide- 
spread exudabve tuberculosis 
Here again, the great size of the atelec- 
tatic lobe appeared to reflect the nn- 
pression, gained from the other roentgeno- 
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Fig G Case C S T Atelectasis of the nght 
upper lobe and tuberculosis of both lungs The 
atelectatic lobe is shown b> a large shadow filling 
the nght upper field Arrows left wall of the 
displaced trachea 

graphic and clinical signs, that the lungs 
were involved by an extensive cMidative 
inflammation The enlargement is par- 
ticularly stnkmg when the roentgeno- 
graphic field of the lobe m Figure G is com- 
pared ivith that of the atelectatic non- 
mflamed lobe m Figure 3-C 


CONCLLSIONS 

(1) An atelectatic non-mflamed lung 
IS verj' small m companson ivith the fully 
inflated normal lung (m the dog about 
one-tivelfth, by volume, and m man one- 
third or less, by area of the roentgeno- 
grapluc image), and also m companson 
vith the deflated uninflamed lung (in the 
dog about one-half b)’' volume) 

(2) An acutely inflamed atelectatic 
lung may be considerably larger (in the 
dog as large as two-fifths, by volume, and m 
man as large as four-fifths, by area of the 
roentgenographic image, of the fully m- 
flated umnflamed lung, and m the dog 
as large as seven times by volume, and m 


man as large as three times by area of the 
atelectatic umnflamed lung) 

(3) The increase m size of the mflamed 
atelectatic lung is roughly proportional to 
the degree of the inflammation 

(4) Enlargement of the atelectabc 
lung, as estimated from the clinical 
roentgenogram, can be used under certam 
circumstances as a sign of inflammabon 
in the lobe 

(5) All of this apphes to massive 
atelectasis only, either obstructive or com- 
pressive, and to any one dmsion of the 
lung However, the clmical appheabon of 
the sign IS practicable only with atelectasis 
in\ olving one or more whole lobes, and not 
smaller divisions 

SUMMARV 

Experimental and clinical data are pre- 
sented to show that, with certam reserva- 
tions, enlargement of a massively atelec- 
tatic lobe of the lungs is a sign of the 
presence of active inflammation, and that 
the degree of the enlargement indicates 
the extent of the inflammation This sign 
IS adaptable to roentgenographic usage m 
clinical work and is helpful, particularly 
when other evidences of existing inflamma- 
tion are indefinite or lacking 

The expenmental data are from dogs, 
and include accurate voluraetnc measure- 
ments of individual lobes The data from 
man give approximate comparative meas- 
urements of indmdual lungs or lobes m 
terms of the size (area or diameter) of the 
roentgenographic image Both the ex- 
penmental and the chmeal data include 
lungs which are normal, atelectatic and 
non-mflamed, and atelectatic, while bemg 
the seat of inflammation of vanous ex- 
tents 
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THE ADVISABILITY OF IMMEDIATE COLONIC IRRIGATION FOLLOWING A 

BARIUM ENEMA 

ESTUrATION or SOME OF THE DANGERS ACCOMPANYING THE USE OF BARIUM 
By MEYER GOLOB, M D , New York City 


T ^^HE discover}^ of the utility of opaque 
substances as a means of visualizing 
the ahmentar}^ tract roentgenographi- 
cally has been a cardmal factor in the 
new impetus m gastro-enterolog^’-, which 
has been e\Tdent during the last couple of 
decades Nevertheless, its de\elopment, 
routme as its use has non become, has not 
been unattended by occasional upsetting 
difficulties, unexpectedly covering the at- 
tending physician mth confusion Of far 
more serious significance, they have threat- 
ened the well-bemg of the patient, at times 
to the point of terminatmg life 
As mth most other important discover- 
ies m medical science, the refinement of 
the use of roentgenography m gastro- 
mtestmal diagnosis has revolved around 
three problems (1) the endeavor to 
find a non-toxic or least toxic opaque me- 
dium, (2) the clinical mappmg out of 
contra-indications, and (3) the recognition 
of possible mishaps, their prophylaxis, and 
treatment 

Toxicity of the Medium — Bismuth, first 
used as the opaque medium, m spite of its 
toxicity, was superseded by non-toxic 
banum sulphate It was then found 
through chmeal mishap and bitter experi- 
ence that the substitution m itself was in- 
sufficient as a safeguard It was essential 
that the insoluble banum sulphate used 
must be free from contamination mth sol- 
uble and poisonous banum salts The 
poisons of this nature most frequently en- 
countered m chmeal practice have been 
banum chlonde, banum carbonate, banum 
snip hid, banum nitrate, and banum ace- 
tate 

Though accidents mth banum salts have 
been comparatively rare, the number of 
banum meals and enemas given m roent- 
gen-ray work necessitates that the physi- 
aan shall attend to the punty of the sus- 
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pension he utilizes McNally (1), who 
renewed this subject m 1925, ated 44 
deaths caused by soluble banum salts 
poisoning, and reported two additional 
cases In one of these latter, the physi- 
cian had erroneously mitten “banum car- 
bonate” instead of “banum sulphate” in 
his prescnption The error was not de- 
tected by' the pharmacist, and the patient 
died In the other case, a woman drank 
banum sulphid in buttermilk, with fatal 
result McNally' comments on the fact 
that tlie banum sulphate given to patients 
for roentgen-ray examination should be of a 
chemically' pure grade only, should be ad- 
ministered only by' the phy'siaan who is 
to make the exammation, and that “each 
lot of banum sulphate should be tested for 
soluble banum compounds ” 

On the score of the confusion of the solu- 
ble banum salts mth msoluble banum 
sulphate, the U S Pharmacopeia cautions 
“In prescnbmg banum sulphate the title 
should never be abbremated, to avoid 
confusion with the poisonous banum sul- 
phide or sulphite ” It is axiomatic, too, 
that as imperative a precaution is necessary' 
mth regard to the use of a banum sulphate 
knoiTO to be free of these soluble salts 
Ulcer Perforation FoUoioing Diagnostic 
Barium —This is a catastrophe which has 
occasionally' been reported m the medical 
hterature It has seemed to the physicians 
reportmg the cases that the perforation 
was due directly to the mgestion of the 
banum In Cabot’s (2) case No 15,302, 
the patient, mth acute diverticuhtis, suf- 
fered a perforation 36 hours after a banum 
enema Dr E P Richardson, comment- 
mg on this sequence, suggests that it would 
be w'ell to be conservative m regard to the 
use of banum enemas when diverticuhtis 
IS suspected, and it was further suggested 
that it would be much safer m these cases 
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to allow a lapse of two weeks or more 
after an acute attack before attemptmg 
diagnosis ivitli banum 
Klem (3), m 1923, Pizzogbo (4), m 1927, 
and Em Waldt (5), m 1928, reported simi- 
lar perforations of duodenal, pylonc, and 
gastric ulcers apparently due to the diag- 
nosbc use of banum or bismuth Eck- 
man (6), who, m 1928, reported five 
cases of acute ulcer perforation foUowmg 
banum meals, observed at the Duluth 
Clmic, where approximately 1,500 gastro- 
mtestmal ex amin ations are done yearly, 
recommends that patients with ulcer, m 
whom symptoms pomt toward a penetrat- 
mg type of lesion, should be urged to re- 
mam withm convement distance of ade- 
quate medical aid or should be hospitalized 
until the danger of perforation after the 
banum is passed He considers the fol- 
lowmg symptoms as contra-mdications to 
all or part of gastro-mtestmal examma- 
tions bleeding, unusual and mcreasmg 
seventy of disteess, epigastnc tenderness 
and ngidity, failure of food to reheve as 
promptly and completely as previously, 
mght pam m patients previously free of 
it, and excessive spasm 

Obstruction of the Cohn as a Contra- 
indication — W illiam s (7) has recently sug- 



Fig 1 Case 3, showing partial obstniction 
due to hardened feces aftw a diagnostic banim 
enema This roentgenograph, dated Oct Z'i, IHo/, 
shows the colonic tract after evacuation 


ess of digestion, fermentation which is of 
such a type that it cannot be properly con- 
trolled by the abnormal gastnc and mtesti- 
nal secretions ” He had no difficulty in 
these cases when he used buttermilk or 
mucilage of acacia as a base 


gested that, if obstruction of the colon is 
acute, great care should be observed m 
makmg the x-ray exammation and that, 
even vuth the banum enema, there is some 
danger m spite of every precaution, the 
banum meal is, of course, contra-mdicated 
Untoward Reactions from Banum in 
Matted Milk in Cachectic Patients —Se- 
vere gastnc distress and grave hemateme- 
sis, following banum administered m 
malted milk, m a cancer patient exhibitmg 
extreme cachexia and achlorhydna was 
reported by Summersgill (8), in 1924 
Levey (S), m a commumcation to the 
same publication, corroborated this ap- 
parent sequence from Ins personal obserx^a- 
several instances Since then, 
he says, “I ha\e not attempted the use of 
malted milk in these cases which exhibit 
emaciation, cachexia, and achlorhydna 
It IS ex idcnt that there occurs, in the proc- 


UNDUE retention AND HARDENING OF 
DIAGNOSTIC BARIUM 

It has been stated by some authonties 
that normally the opaque meal should 
pass from the colon m approximately 24 
hours In my expenence, howex'^er, a more 
correct statement xvould be that it takes 
48 hours for the banum meal to be evacu- 
ated normally 

Out of a goodly number of banum ad- 
mmistrations, I have encountered m my 
practice three embanassmg cases of undue 
retention and hardening of a portion of a 
banum enema Smee it is a mishap xvhich 
may be frankly injurious and threatemng 
to the patient, its incidence should be 
recognized and measures taken for its 
prex’’ention In the least detnmental of 
my three cases (Case 1), the x-ray film 
tuken after ex^acuation of the enema 
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Tig 2 Same case, show ing banuinized ob>:tnicti\L 
mass m jts colomc location ihirl^ six days MIonwg 
the banum suspension stud} 


showed retention of the opaque mediiim 
m the entire provimal colon Stvtecn 
days later, there was a sudden onset of 
abdominal colic accompanied by obstinate 
constipation Fluoroscop} disclosed a 
shadow at the pelvirectal junction, e\n- 
dentl} caused bj hardened banumized 
feces I w as able to dislodge the mass by 
colonic irrigation, and the symptoms sub- 
sided wathout recurrence 

In the second case (Case 2). the barium 
mi\ture was \asuahzcd m the iliac portion, 
and was segmented and apparently em- 
bedded in the mucosa The symptom 
wluch led to the dlsco^er) of the retention 
was frank bleeding accompanying the 
bowel mo\cments The retention of the 
opaque medium lingered for about three 
weeks Final migration, wath expulsion of 
the stony banumized feces, was accom- 
plished by administration of oil orally and of 
retention enemas 

The third case (Case 3) presented the 
most senous aspect because of the sympto- 
matic simulation of a malignant sjaidrorae 
The patient, a female aged oQ years, suf- 
fered from achylia, m 1927, as w^as demon- 
strated by repeated gastnc analysis She 
did w'ell, how'ever, on HCl therapy In 
1931, she returned to me for a pcnodic 
health examination, at wdiich tune, the 
histanune test revealed a true achylia 
Because of the onset of constipation, a 
banum suspension enema was adrmrastered 
diagnostically Figures 1 and 2 show the 
colomc tract before and after evacuation 



Fig 3 The banumized mass after its e\lrac(tOD 

of the enema Thirtj-six days following 
this suspension study, the patient pre- 
sented charactenstic symptoms of a mahg- 
nanc)’-, i e , rapid loss of weight, anorexia, 
asthenia, and a sense of incomplete evacua- 
tion on defecation However, roentgeno- 
logically the findings were negative so far 
as malignancy was concerned A procto- 
scopic examination disclosed a clay-colored 
mass in the distal colon which I could just 
reach by digital examination, and wluch 
presented a stony hardness to the palpat- 
ing finger 

Recalling my other tw'o cases of long 
retention of a banum enema, I presenbed 
colonic imgation Se\en gallons of water 
Averc used and a large amount of mucus 
and fecal d6bns recoA ered BeheAung that 
the banumized mass had probably been 
Avashed aA\ay, I presenbed oil enemas to 
allay the imtation The patient returned, 
how'eA’’er, in three days AAuthout relief of 
sjmiptoms Protoscopic exammation agam 
reA'ealcd the mass, Avluch I was finally able 
to dislodge only through bimanual mampu- 
lation intrarectally and mtravagmaUy 
Figure 2 shoAVS the mass m its location, 
Fign^re 3, the mass as dislodged its size 
corresponds in both of these figures 

DISCUSSION 

The last case is of special mterest be- 
cause it illustrates the clinical siimlanty 
between a simple mechamcal obstruction 
and mahgnancy The famil}'' physiaan — 
quite logically, because of the age and the 
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symptoms of the patient — had suspected 
mahgnancy and was considering the ad- 
visabihty of operation Fecal impaction, 
espeaally at the pehnrectal juncture m a 
patient beyond the fifth decade, is always 
suggestive of malignant growth m the 
distal colon 

To prevent an expenence such as I have 
descnbed, I now order a sahne enema im- 
mediately after a banum enema, also oil 
orally for several days, to insure com- 
plete evacuation of the banum suspension 
I advocate this procedure as a routme 
measure foUowmg roentgenologic study by 
means of the banum enema 

A cursory review of the hterature re- 
veals that there have been several reported 
cases similar to my own In 1923, Klem 
(3) reported an ileus due to impacted bar- 
ium sulphate, which developed immedi- 
ately following roentgenography and was 
fatal in six days At necropsy, the stony 
concretions were found to measure 2 2 X 
14X12 cm , and had lodged in the 
sigmoid flexure He ated two other 
mstances of calculus formation In 
Schwarz’s case, the banum sulphate con- 
crebon was pushed along and voided spon- 
taneously by givmg more of the suspen- 
sion In Kummat’s case, bismuth was 
used and had piled up as a hard mass m 
the stomach, raismg the question of the 
safety of adrmmstermg contrast suspen- 
sions in the presence of pylonc stenosis 
Orgel (9) reported a case, m 1929, of a 
partially retamed banum meal simulatmg 
uitestmal obstruction High rectal wash- 
ings of oil, water, and peroxide were ad- 
nunistered Oral adrmnistration of large 
amounts of mmeral oil and gentle knead- 
ing finally cleared the colon of the banum- 
ized matenal Orgel emphasizes the fact 
that, in individuals with atomc bowels, 
care must be taken as to the amount of 
banum given and also as to observation 


of the faahty of its passage through the 
colon Also, m 1929, R^vfez (10) re- 
ported the retention of banum m the m- 
testme for 43 days 


CONCLUSIONS 


1 The mishaps sometimes, though 
not frequently, encountered in the use of 
banum sulphate m gastro-mtestmai diag- 
nosis include acadental poisonmg due to 
impurity of the drug, ulcer perforation due 
to the drug, and undue retention and hard- 
enmg of the opaque medium causing symp- 
toms or obstruction 

2 Three cases of the latter are pre- 
sented, and the hterature reviewed bnefly 

3 The author advocates the routme 
admmistration of a sahne enema imme- 
diately after a barium enema, also oil 
orally for several days, to msure complete 
evacuation of the banum suspension 
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A METHOD TO RENDER RADIORESISTANT TUMORS 
RADIOSENSITIVE' 

By M J SITTENFIELD, IM D , York Ctly 


UMORS which react favorably to 
radiation are termed radiosensitive, 
on the other hand, malignant growths 
which seem stubborn to radiant cnerg>’' 
are looked upon as radioresistant There 
are, however, so many exceptions and 
irregulanties to these tw o classifica- 
tions that defimte grouping is quite out 
of the question The fact that a tumor 
which reacts poorly to \-ray and responds 
favorably to the gamma rays of radium, and 
vice versa, opens a wade field for discussion 
So, too, there are instances in which a 
tumor does not react well wnth one par- 
ticular technic, but behaves like a radio- 
sensitive tumor when anotlier technic is 
substituted 

These peculianties raise the question, 
whether a proper appraisal of the type 
of tumor and the type of radiant 
energy employed may not play an im- 
portant part in changing the character of a 
so-called resistant neoplasm to one which 
becomes subsequently sensitive to radia- 
tion 

If the degree of mahgnancy of a given 
tumor and the degree of radiosensitmty 
were defimtely established, then it w^ould 
be an easy matter to correlate one wnth tlie 
other Although we have not up to the 
present time reached this ideal, there have 
been, nevertheless, many facts established 
which have not only advanced our knowl- 
edge of radiant energy, but also of the 
pathologic changes occurring m the tumor 

Radiosensitint}^ even of the most sensi- 
tive t}qDe of tissue, does not mean a con- 
stant or a fixed condition It is very well 
understood that graded doses of radiant 
energy are followed by different reactions 
in radiated tumors A small dose of radia- 
tion stimulates the function the of cell, 
a larger dose suspends or retards the ac- 


tivity of the cell, while an mtense dose de- 
stroys the cell by’’ a caustic-hke action 
It IS the quality and quanUty of the in- 
tensity of the radiant energy which de- 
termine the reaction in the cell, although 
the changes taking place wnthin the cells 
are by no means alike, smee they’ var) 
even in cells of the same type 

To appreciate the radio-bioIogic eients 
w hich take place m a cell or a tissue, it is 
necessary’ to bear m mind that the effect 
of radiation m a tissue is the result of a 
pnmary’ and a secondary reacbon The 
pnmary’, or temporary’, effect may’ be so 
slight as to be followed by’ complete re- 
covery of the cells, the secondary, or latent, 
reaction, espeaally’ if the dose is mtense, 
may’ injure the tissue so ser’erely that the 
destruction produced w’lll have gone be- 
y’ond the stage of repair The reacbon 
which follows a defimte dose of radiant 
energy’ can very’ well be compared to the 
effect produced by’ drugs when used m 
small, moderate, or large doses 

To emphasize this agam, the reacbon 
w Inch takes place m the radiated tumor de- 
pends upon (1) the ty’pe of radiant energy 
employ’ed, (2) the phy’Siologic and bio- 
logic state of the cancer cell, and 
(3) upon the mamtenance of the healthy 
and surrounding bssue In other words, 
the effect of a sublethal dose of radiabon 
IS quite different from the destruebve re- 
sult which follows an mtense dose of gam- 
ma radiabon Therefore, the radiant en- 
ergy should be so employ’ed that the 
amount administered bears a defimte re- 
labon to the biologic effect desired, smee 
vanabon m dosage results m different re- 
acbons 

From these facts, it becomes apparent 
that the therapeutic dose of radiabon 
does not aim only to destroy the bssue, 
its chief purpose is to prevent further 
mulbphcabon of the cancer cell and at 
the same time to stimulate the defensive 


1 Read before Uie American Congress of Radiology 
; Chicago Sept 25—30, 1933 
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mechanism m the adjacent healthy tissue 
m the arrest of the mahgnant process 

The radio-biologic reaction, then, con- 
sists of a direct and a latent process, and 
it IS the combmed acbon of the two which 
exerts a decided mfluence upon the healthy 
surroimdmg tissue This defensive mecha- 
nism of the neighbonng healthy tissue, 
called by some the “anticarcmomatous re- 
action,” plays perhaps the greater and 
more important part m the radio-biologic 
reaction following a smtable dose of radia- 
bon However, foUowmg an intensive 
dose of radiant energy, not only are the 
malignant cells destroyed to a great ex- 
tent, but the surrounding tissue itself suf- 
fers such severe injury that it thereby 
sacrifices its defensive mechamsm and tis- 
sue resistance 

On the basis of recent experiments which 
will be spoken of later, the defensive mecha- 
msm of the adjacent tissues is shown to 
be of greatest importance m the regression 
and disappearance of the tumor Along 
the same Ime of mvestigation, these ex- 
periments showed that a carefully selected 
dose of radiant energy paralyzes the re- 
productive property of the cancer cell and 
m tlus manner impairs the mulbphcation 
of the cell without destroymg it A can- 
cer cell which does not multiply any fur- 
ther IS no source of danger, especially if the 
mdirect effect of the radiation upon the ad- 
jacent neighbonng tissue exerts its anti- 
caranomatous action upon the tumor it- 
self 

This, after all, is the ideal therapy and 
brings into the foreground the question 
MTien and how are we to take advantage 
of the most radiosensitive stage of the can- 
cer cell? It IS pretty well accepted that 
the phase preceding and dunng mitosis of 
the cancer cell is the most sensitive for 
radio-biologic attack Expenmentalty it 
has been showm in tissue culture work that 
the growth of normal cells exceeds that of 
cancer cells, while the number of mitoses 
of malignant cells outranks that of normal 
cells With transplantable tumors it is 
feasible to establisli uniform expenmcntal 
conditions, winch can be repeated at will 


Cramer and other cancer workers report 
that a sublethal dose of radium, which 
under ordmary conditions is qmte insufld- 
cient to destroy cancer cells, wiU induce 
complete disappearance of a tumor 

On the other hand, when the tumor is 
excised after radiation and a new environ- 
ment is provided by transplanting it mto 
another part of the body, the tumor cells 
quickly recover from the radiation effects 
and resume then former rate of growtdi 
This resuscitation of the tumor cells may 
be observed for three or four days after 
radiation In other words, the disappear- 
ance of the tumor is not wholly due to the 
injury of the tumor cells themselves, smce 
they received only a sublethal dose, but 
to the secondary effect of the surroundmg 
tissue 

Moreover, by moculatmg a tumor mto 
each flank and radiatmg only one tumor, 
protectmg the other flank with lead, the 
local effect of the bssue resistance is agam 
demonstrated The radiated tumor re- 
gresses, while the tumor m the opposite 
flank continues to grow as m a normal 
ammal In other words, it shows defi- 
mtely that the anticarcmomatous reaction 
takes place m the surroundmg tumor bed 
and not m the tissues distant from the 
radiated area Clinically, this statement 
can be substantiated as I have never seen 
the slightest reaction m a metastatic tumor 
when the pnmary tumor is irradiated 

This now brings us to the mam pomt of 
this discussion It is perfectly true and 
generally accepted that the greater the 
number of cells withm the tumor under- 
going mitosis, the greater is the degree of 
radiosensitmty of the tissue This sug- 
gests again that the cancer cell is par- 
ticularly vulnerable to radiant energj^ dur- 
ing the mitotic phase 

The basis, then, for efficient radiation m 
the so-called resistant tumors is the ex- 
citation of the cancer cells to greater 
mitotic actmty in order to render them 
particularly sensitive to \-ray and radium 
This means the use of small or non-de- 
structue dosage of radiation, remember- 
ing that the purpose is to stimulate the 
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physiologic functions of the cell By rais- 
ing the metabolic and biologic functions of 
the cell, especially m the case of the cancer 
cell, this tissue becomes mcreasmgly sen- 
sitive to the radiant energj' and, being 
stimulated to its greatest activity, be- 
comes exhausted and finally ceases to func- 
tion entirely Following this exhaustion 
or devitahzation of the reproductive proc- 
ess of the neoplastic cell, the anticarcmo- 
matous reaction of the surrounding tissue 
offers active resistance to the progress of 
the malignancy and subsequently favors 
the development of the fibroblastic ele- 
ments It IS of importance to note, how- 
ever, that each reaction occurs m sequence 
and culminates at the proper time In 
other words, the greater the number of 
cells Muthin the tumor which are in the 
phase of mitosis, the more sensitive will 
be the tissue , also, the longer the mterv'als 
between phases of mitosis, the longer ivill 
it be necessary to expose the tissues to 
radiation, if all the cells are to be destroyed 
selectively For radiation to be selective 
it must de\'italize and stenhze the cancer 
cells m doses which do not damage or m- 
]ure the neighbonng unaffected tissues 
It frequently happens that a certain type 
of cancer might be radiosensitive when 
localized m one part of the body, and radio- 
insensitive when groiving m another region 
of the anatomy This raises the quesbon 
of whether or not the difference in reaction 


is due to one particular techmc or to the 
difference in the anatomic topography, and 
so forth 

In one case, it may be the tumor bed 
which offers an mchfferent soil to the ap- 
plication of the radiant energjs m the 
other, the anatomic posibon m which the 
tumor lies 

It IS not my mtention m this discussion 
to point to the many exceptions which favor 
or resist the best efforts of radiotherapy 
However, I wish to draw attenbou to the 
possibihty of changmg, at tunes, a so- 
called resistant tumor to a radiosensitive 
one by means of exabng mitobc acbnty 
In another pubhcation, I have reported 
several cases which responded favorably 
to this method and, while I do not claim 
that ever}-^ tumor mil respond to this 
method, it seems to me that it desen^es 
at least a trial when other means have 
failed 

CONCLUSION 

I hope that this will dispel the often 
repeated and unwarranted behef that small 
and stimulating doses of radiant energy ac- 
celerate the growth of a mahgnant tumor 
and are therefore conba-mdicated On 
the conbary, the techmc described m this 
paper has serv'^ed me satisfactorily to ren- 
der a tumor, which at the time seemed re- 
sistant, to one which behaved subsequentlv 
radiosensitive 
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C arcinoma of the colon has long 

been a subject of much interest to 
both the mtermst and the surgeon 
Though it IS not an uncommon affection, 
unfortunately the diagnosis is too often not 
estabhshed until late in the course of the 
disease The onset is so insidious that 
frequently medical advice is obtained only 
when therapeutic measures no longer suf- 
fice m accomplishing a complete cure 
In many instances months may elapse be- 
tween the onset of the disease and the time 
when surgical aid is senously considered 
It is a well estabhshed fact that a large 
number of the growths can be removed 
and permanent cure brought about if sur- 
gical measures are instituted at an early 
penod The difficulty arises in that tu- 
mors in the colomc region are slow in their 
growth, metastasize late, and, conse- 
quently, produce few or no symptoms m 
their early stages Thus they are over- 
looked until comphcations arise that pomt 
to their true nature It is on this account 
that every possible attempt should be made 
to amve at an early diagnosis, especially 
since cancer of the colon is of rather fre- 
quent occurrence Intestinal carcinoma 
occupies the fourth place in frequency as 
to site of mahgnant growths, being sur- 
passed in numbers only by the stomach, 
uterus, and breast 

For the purpose of this study the records 
of oO cases of carcinoma of the colon have 
been reinewed In these, complete clini- 
cal as well as roentgenologic studies were 
made Growths occurring below the recto- 
sigmoid area arc not considered 

It IS my desire to point out the value 
of \-rat examinations as a means of ar- 
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nving at an early recognition of this dis- 
ease Whenever an individual past nnddle 
life, often m the nudst of good health, with 
little or no previous intestmal disturbance, 
manifests local or general discomfort m the 
abdomen, associated with disturbances of 
the bowel in the nature of mterrmttent or 
progressive constipation, the possibility 
of cancer should be suspected and careful 
mvestigation should be earned out A 
thorough analysis of the history, exanuna- 
tions by digital, rectal, and proctoscopic 
methods, together with stool mvestiga- 
tions, should be made Early x-ray in- 
vestigation should never be omitted 
Though in the early stages the history and 
climcal examination are of the greatest 
importance in pointmg to the possibility 
of this disease, the x-rays may, even at 
this penod, present most defimte evidence 
of its actual presence This occurs in 
quite a fair proportion of mstances, though 
It IS only fan to state, that, in my expe- 
nence, occasionally evidence of an early 
growth was lacking even follownng roent- 
genographic exammation 

In this senes of 50 cases of carcinoma 
of the colon the growth was obserx'^ed to be 
localized as follows cecum, four cases, 
ascending colon, three, hepatic flexure, 
nine, transverse colon, eight, splemc 
flexure, four, descending colon, three, and 
sigmoid, mneteen 

In the early penod, when the condition 
IS in its incipiency, the diagnosis is often 
most difficult and even in a fair propor- 
tion of such instances the \-ray examina- 
tion may be misleading It is important 
to carrj’^ out repeated roentgen studies, es- 
pecially in doubtful cases A single roent- 
gen examination should not be rehed upon 
as final How ex er I w'ould like to empha- 
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Fig 1 The combined 70 hour colon stasis and colon 
enema The head of the progress meal ts seen after 
70 hours at the splenic flexure (B) Colon enema 
showed a carcinomatous obstruction in the descending 
colon beloa the splenic flexure ( 1) 


Size again, at this point, that \-ray evi- 
dence of carcinoma in many instances may 
be ehated long before the clinical mam- 
festations are sufficient to warrant a defi- 
nite diagnosis 

A^Tiile it IS recognized that the roentgen- 
ray examination is most important as an 
aid m arrmng at an early diagnosis, we 
must not be unmindful of the possibihty 
of its errors and limitations There are 
often many technical difficulties which 
may render the diagnosis uncertain and 
one must exercise great care in evaluating 
the findings In certain areas of the colon, 
especially m the pelvic portion and at the 
flexures, it is quite possible to overlook a 
small filling defect, inasmuch’ as these seg- 
ments may be obscured by other loops of 
the bowel In addition to performing re- 
peated x-ray examinations, it may become 
necessary to take advantage of special 
roentgen methods, ws , stereoscopic, ob- 
lique, and upright views, which frequently 



Fig 2 Colon enema demonstrated an annular 
carcinoma in the loner descending colon 


afford the best and most distmctiie eii- 
dence of the existence of a growth Nega- 
tive findings, however, are of httle value, 
m such instances a repeated stud} at some 
future date is usually indicated 

The roentgen picture depends in a great 
measure on the t}T>e of lesion, its size, lo- 
cation, and its complications There are 
essentially three roentgen methods which 
are utilized to determine the presence of a 
colonic growth ( 1 ) the banum colon enema 
procedure , (2) the combined banum colon 
enema and air insufflation, (3) the routine 
gastro-mtestmal 24-hour progress meal 


COLON ENEMA 

The colon enema, which is usually the 
method of choice, furnishes the most re- 
hable diagnostic data It demonstrates 
the charactenstic filhng defect produced 
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by the growth and presents an exact pic- 
ture of the site, size, and extent of the le- 
sion It IS also invaluable in demonstrat- 
ing the presence or absence of diseases 
of the colon other than caranoma For 
this reason it becomes doubly helpful in 
considermg the problem of differential 
diagnosis 

Preparatimi of the Patient — Most roent- 
genologists prefer to have the patient 
properly prepared for the exammation of 
the colon Castor oil may be given 36 
hours before the examination, followed m 
the evenmg by a cleansmg enema I be- 
lieve this IS an important detail as a rou- 
tine measure Some prefer to examine 
the patient without any previous prepara- 
tion, inasmuch as such treatment may 
produce a hypersensitiveness of the bowel, 
preventing the retention of the enema 
In my expenence the omission of the morn- 
ing cleansing enema results m a more 
satisfactory exammation 

The necessity of havmg a properly pre- 
pared medium for the colon enema carmot 
be too strongly stressed The banum 
should be uniformly suspended, of thin 
hquid consistency and of proper body 
temperature Of importance, too, is the 
rate of flow into the colon It is essential 
that it be slow and that it be admimstered 
in small amounts, so that each portion 
of the bowel may be examined with 
painstaking care under the fluoroscopic 
screen 

The normal colon does not fill as a 
straight tube, it will show many contrac- 
tions, haustral outhnes, and bends at the 
flexures There are usually temporary 
delays at the rectosigmoid junction, at the 
splenic flexure, at the hepatic flexure, and 
in the ascending colon above the ileocecal 
^alve A temporary delay m the passage 
of the column should be carefully xnsuahzed 
and the area palpated with the gloved 
hand On account of the frequency of 
oarcinoma involvmg these areas, the pos- 
sibility of a small annular growth, which 
niay be palpable, should not be overlooked 
A small constricted area, which often may 
be confused mth spasm, is not an mfre- 



Fig 3 The 24-hour progress meal revealed a stasis, 
with the head of banum at the hepatic flexure The 
colon enema demonstrated a carcinomatous obstruction 
at the hepatic third of the transverse colon 


quent findmg in the early stages The 
necessity of methodically examining each 
segment of the bowel mdependently and 
palpatmg each area tmder the screen is 
important in the examination of the colon 
Thus procedure cannot be too strongly 
emphasized 

Filling Defect — The filhng defect vanes 
m size, shape, and regularity, accordmg 
to the type of caranoma It may be 
small and annular, simulating spasm It 
may be smooth and regular, producmg a 
defomuty simulating a rmg or it may 
be large and irregular At times the 
roentgen defect appears larger than the 
size of the tumor, due to mflammatory 
reaction of the surroundmg tissue or to a 
mass of impacted feces On the other 
hand it may appear small, yet at opera- 
tion the neoplasm may be found to be 
quite large In the early cases a small 
narrowed constnction may be interpreted 
as a haustral contraetion A point of im- 
portance, which heretofore has recaxied 
but httle consideration, is a tender area 
directly above the afltected bowel It is 
usually localized, persistent, and fre- 
quently duects attention to a small fillin g 
defect which otherwise might be over- 
looked It IS of importance to bear in 
imnd that constnctions and organic con- 
tractions are not in any way affected by 
antispasmodics 
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Pig 4 Colon enema showed a carcinomatous 
filling defect in the cecum 

Palpable Mass — A palpable mass co- 
existing with a filling defect is an impor- 
tant sign of the presence of a tumor Oc- 
casionally a mass may be palpated before 
a demonstrable filling defect is detected 
This tjTie of case may escape the roent- 
genologist’s attention The mass, how- 
ever, may be the result of a fecal impac- 
tion or an associated inflammator)’- reac- 
tion, the cancer grovdh itself being small 
m size 

ObsirucUon — Obstruction, which may 
not be observ'ed in the early stages, may 
be partial or complete It is usually a 
late manifestation, occumng most com- 
monly on the left side In the early 
stages of the disease, no distention of the 
bowel IS obsen^ed, in the late stage, the 
lumen becomes markedly distended proxi- 
mal to the growth The presence of an 
irregularly distended bowel should direct 
suspicion to a possible tumor 

Stasis — Stasis m the colon is obseiw-ed 
with great frequency It may be due to 
one of many conditions affecting the in- 


Fig 5 The IS-hour progress meal m the same 
case, showing the carcinomatous fillmg defect to be 
more extensile than that observed in the colon 
enema film A large carcinomatous mass is also 
noted dircctb above the hepatic flexure at arrows 

testmal tract, the majonty of which are 
benign in nature I\Tien it is present, 
however, to a more or less marked degree 
in the 24-hour progress meal, it should be 
viewed mth suspicion In our senes the 
finding of stasis led to further investiga- 
tions of the colon which finally resulted, 
in many instances, m a definite diagnosis 
of caremoma In the late stages of the 
disease, fixation of the affected colon, per- 
foration, and other comphcations may be 
encountered 

AIR INSUFFLATION 

Air insufflation of the colon, reported 
many years ago by Fischer (1), utihzmg 
the combined air and banum enema, and 
more recently emphasized by Gershon- 
Cohen (2), and Weber (3), has become a 
useful procedure m the exarmnation of ob- 
scure colon conditions In the early mu- 
cosal lesions it IS possible to obtain valu- 
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able information by this method, which 
may often result m a defimte clue as to the 
diagnosis In the later stages of the dis- 
ease it IS also helpful m rendering a clearer 
and more distmct new of the tumor 
Agam it is well to take advantage of this 
method m those instances m which the 
loops of the bowel are overlapped Air 
insufflation may at times reveal a tumor 
mass, when the usual opaque barium 
enema may overshadow it 

This procedure is earned out under the 
fluoroscopic screen FoUowmg the mtro- 
duction of the banum enema, a fihn is im- 
mediately taken, the patient is then al- 
lowed to expel the contents, when another 
fihn IS made The patient is further m- 
structed to expel as much of the remamder 
as possible, and then air is insufflated mto 
the colon ^\Tien the bowel is well filled 
with air, a fihn is taken for detailed study 
I have found this method a most useful 
procedure m the exammation of the colon 
m those mstances m which small growths 
are suspected 

routine 24-hour PROGRESS MEAL 

Banum admmistered by mouth, as is 
done in the routine gastro-mtestmal prog- 
ress exammation, is sometimes useful m 
casting further hght on the colomc condi- 
tion The procedure should always be 
performed unless some contra-mdication 
exists The combmed progress meal m 
addition to the banum enema may be of 
e\en greater diagnostic aid than either 
alone In my oivn experience one should 
not place too great reliance upon the co- 
lonic findings following the progress meal, 
unless it IS followed by the other proce- 
dures The uneven distnbution of the 
banum throughout the colon may lead to 
erroneous interpretations However, at 
tunes this procedure gives a clue as to the 
presence of a possible tumor This method 
of examination vull not only occasionally 
re\eal a filling defect, but -will also outhne 
the proximal site of the tumor, as well as 
determine other associated conditions of 
the gastro-intestinal tract 


The presence of a filhng defect m car- 
emoma of the bowel is usually character- 
istic, but occasionally cancer may be simu- 
lated by other conditions Thus an in- 
sufficient amount of banum, fecal matter, 
spasm, pressure, extnnsic tumors, adhe- 
sions, and gas may all produce defects 
which may mmuc carcinoma These may 
readily be ehmmated by careful techmc, 
cautious interpretation, and by repeated 
roentgen studies 

In some mstances roentgenograms 
should be obtained m the upnght as well 
as m the prone and supine positions 
Stereoscopic and obhque positions are also 
at times invaluable m demonstratmg the 
true nature of the defect Hodgson (4) 
advises the dual exposures for the detec- 
tion of the filhng defect m caremoma of 
the bowel This procedure is earned out 
by takmg two exposures on the same film 
at two- or three-second intervals 

differential diagnosis 

The differential diagnosis between car- 
cinoma of the bowel and other lesions simu- 
lating it IS at times extremely difficult 
Numerous conditions may simulate this 
affection but none produces the typical 
filhng defect, so constantly present and 
charactenstic of carcinoma The follow- 
ing important conditions must at times be 
eliminated diverticulosis, tuberculosis, 
benign strictures, bemgn tumors, im- 
pacted feces, adhesions, polyposis, local- 
ized ulcerative cohtis, and intestinal sta- 
sis 

In our senes of 50 cases, 30 tumors were 
surgically removed Of these, the diag- 
nosis was confirmed by both surgical and 
pathologic studies In 20 cases the diag- 
nosis was reached by clinical and roent- 
genologic studies 

CONCLUSIONS 

I have been impressed with the impor- 
tance — the necessit) — of repeated roent- 
genologic colonic investigation by a num- 
ber of cases in this senes The roentgen 
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e\ammation will reveal essentially two 
main signs Avhich are sigmlicant of a new- 
growth of the bowel, viz , filling defect and 
obstruction The filhng defect is char- 
actenstic in most instances and a diag- 
nosis of caranoma may be made from it 
alone On the other hand, one must make 
certam that the defect is persistent and 
that other conditions simulating carcinoma 
are eliminated A localized tenderness 
ehated over a defect is another fairly con- 
stant sign suggesting the presence of this 
lesion Obstruction is a late manifesta- 
tion hlore often, in the early cases, a 
retardation to the flow of banum, or 
canahzation of the lumen of the bon el by 
the groviih, or stasis, may be observed 
The presence of a palpable mass may not 
be ehcited until late in the course of the 
disease The mass is frequently palpated 
in the area recognized as that of the filhng 
defect However, the grow th maj be 
palpable at times, w'hile at other times it 
may not This shifting of the tumor mass 
IS quite characteristic of a colonic new- 
grow'th The necessity of painstaking 
care in methodically e\ammmg each seg- 
ment of the bowel and the importance of 
allowing the banum to flow into the colon 


at a slow rate dunng the fluoroscopic ex- 
amination cannot be overemphasized 
The \-ray investigation of the bow'el 
has not been accorded the importance it 
deserves, it is too often neglected Roent- 
genographic examination clearly demon- 
strates the presence of the lesion, the loca- 
tion, and the degree of involvement It 
IS also important to bear in mmd that much 
of this detail is not observed following the 
routine gastro-mtestinal exa min ation alone, 
therefore, many cases of caranoma of 
the bow’el are overlooked m the early 
stages A routine banum enema should 
always be given whenever the bowel pre- 
sents evidence of dysfunction 
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ROENTGENTHERAPy IN METASTATIC BONE CANCER, 
WITH REPORT OF FOUR CASES^ 

By J ROEMER, M D , Paterson, New Jersey 


^HAT metastatic bone cancer responds 
I well to high voltage roentgen irradia- 
™ tion IS a well-known fact, and there is 
ample literature to substantiate that view 
The foci of bone destruction may be re- 
generated with new bone formation, which 
may bnng about, m turn, a restoration of 
normal function to the parts so affected 
The patients usually become free of pam 
within a few days after the treatment has 
been mstituted 

hly experience has been confined almost 
entuely to bone lesions secondary to carci- 
noma of the breast I have had occasion 
to treat only two cases of bone metastases 
secondary to prostatic cancer, but, m the 
latter cases, the results were not so good as 
in the former I may add that both cases 
of bone metastases from carcmoma of the 
prostate had moperable prostatic tumors 
All of the cases which I am presenting 
were observed m women m whom meta- 
static bone cancer occurred after radical 
operation for breast cancer In these 
oases there were pronounced bone lesions, 
as demonstrated by roentgen-ray examma- 
tion Undoubtedly more lasting results 
could be obtained if such cases were treated 
before metastatic foci are to be roentgeno- 
logically demonstrated In substantiation 
of this, I wish to cite the case of a woman 
who developed severe pam m the left hip 
about one year after mestectomy for car- 
cinoma Roentgen exammation revealed 
no endence of any bone pathology A 
chnical diagnosis of sciatica was made by 
the attending physician, and the patient 
"as adiused to try spa treatment Never- 
theless pain persisted and nme months 
after the onset of sjTnptoms, roentgen ex- 
amination revealed a metastatic focus m 
the left ischium 

^letastatic fom may also be present m 

' Read before the Radiological Society of North 
menea at the Eighteenth Annual Meeting, in Atlantic 
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bones without ginng any chmeal manifes- 
tations It IS, therefore, a wise procedure 
to make routme roentgen exammations of 
the skeletal tissues, particularly of the 
pelvis and spme, m aU cases of breast 
cancer The cases presented here wiU 
illustrate what may be accomphshed with 
roentgentherapy 

Case 1 (Figs 1-3) Mrs E H C , 
married, aged 41 years, had, m February, 
1926, a radical amputation of the right 
breast for carcmoma She received no pre- 
or post-operative radiation About six 
months after operation, pam which grew 
progressively worse, developed in the nght 
hip On March 18, 1927, the patient 
came under mv observation Roentgen 
examin ation revealed a metastatic lesion 
mvolvmg the nght pubis and ischium 
She was emaaated, had lost 40 pounds in 
weight, and was unable to walk The 
pelvis was cross-fired with high voltage 
roentgen radiation, an erythema dose bemg 
given to each of three portals of entry The 
entire senes was given in six successive days 
The patient returned for a second senes 
on July 7, 1927 At this tune she was 
feehng well, had regained normal weight, 
and was able to walk A roentgenogram 
taken at this time showed considerable 
bone regeneration of the focus m the nght 
pubis and ischium There was a small 
metastatic focus m the left ischium, which 
remamed quiescent for a penod of over 
three years Roentgen studies were made 
at frequent mtervals, showing continuous 
improvement Tince m 1929 and 1930, 
the patient received additional small doses 
(one-half of an er^dhema dose to each 
portal) About a month after the first 
senes of roentgentherapy, the patient 
resumed her occupation as a school teacher 
and continued until the Fall of 1930 
On Oct IS, 1930, she fell down several 
steps and sustained a pathologic fracture 
of the nght acetabulum At this time. 
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there were also demonstrated metastatic 
foci in the left ischium and hip She 
went to bed, became ^er}'^ despondent, 
refused nounshment, and died Jan 1, 
1931 

Case 2 (Figs 4 and 5) Mrs P X , 
mamed, aged 4G years, had, m March, 
1925, a radical amputation of the nght 
breast for carcinoma In IMay, 1925, the 
patient was referred to me for post-opera- 
tive roentgen radiation, nhicli was re- 
peated m X’ovember, 1925 On Dec 0, 
192G, the patient reported at my office, 
stating that for the past tw'o months she 
had had pain in the nght hip and was 
unable to walk wnthout support Roent- 
gen examination demonstrated metastatic 
foci in the nght ilium and hip A senes 



Fig 3 


of high voltage roentgen radiation was 
given, and repeated in February^ 1927 
MTicn the patient reported for the second 
senes, she was free of pain, had gained 
W'eight, and was able to walk Roentgen 
examination show'ed retrogression of the 
lesions In the Summer of 1927, she re- 
turned to her home m Belgium I re- 
ceived several post-cards from her, the 
last in December, 1930, telling me that she 
felt well 

Case 3 (Figs G and 7) AIiss INI L , 
single, aged 39 years, had, in September, 
1924, a radical amputation of the left 
breast and, in March, 1927, a radical ampu- 
tation of the nght breast for caranoma 
She recen ed no pre- or post-operative 
radiation after the first amputation Fi\ e 
w'eeks after the second breast was remoi ed, 
she w'as referred to me for post-operati\ e 
radiation, W'hich was earned out On May 
17, 1928, a second course of post-operative 
radiation was given At this tune there 
Avere metastases in the left cerncal and 
supraclarncular glands, to which massive 
doses of high voltage radiation were ap- 
plied On July 19, 1929, the patient 
complamed of pain over the sacrum 
Roentgen exammation demonstrated a 
metastatic focus m the sacrum to which 
high voltage roentgen radiation was given 
On Aug 19, 1929, she reported at my office 
complaining of pain m the left hip, ivas 
hmping considerabl}', and found walking 
qmte pamful She bad lost 15 pounds in 
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weight Roentgen examination revealed 
a metastatic focus in the left femur to 
which high voltage radiation was given 
On Jan 2S, 1930, additional smaller doses 
were applied to both foci, and these were 
again repeated on Sept 30, 1930 Roent- 
gen examination made after treatment 
showed bone regeneration in both foci 
In the Summer of 1931, the patient’s 
health began to fail and she died in July 
Case 4 (Figs S and 9) Mrs M 
^1 , married, aged 36 years, had, in 
Noi ember, 1927, a radical amputation of 




Fig 5 


the left breast for carcinoma On March 
3, 1928, the patient was referred to me and 
one course of high voltage post-operative 
radiation was given In May, 1929, I was 
requested to make a portable \-ray cxami- 



Fig 0 


Fig 7 
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there were also demonstrated metastatic 
foa in the left ischium and hip She 
went to bed, became ■ver}' despondent, 
refused nounshment, and died Jan 1, 
1031 

Case 2 (Figs 4 and 5) Mrs P N , 
mamed, aged 46 years, had, m March, 
1925, a radical amputation of the nght 
breast for carcinoma In May, 1025, the 
patient was referred to me for post-opera- 
tive roentgen radiation, which was re- 
peated in November, 1025 On Dec G, 
1920, the patient reported at my office, 
stating that for the past two months she 
had had pain in the right hip and w'as 
unable to walk without support Roent- 
gen examination demonstrated metastatic 
foci in the nght ilium and hip A senes 



of high voltage roentgen radiation was 
given, and repeated m Februaiy^ 1927 
MOien the patient reported for the second 
senes, she w’as free of pain, had gamed 
weight, and was able to walk Roentgen 
examination showed retrogression of the 
lesions In the Summer of 1927, she re- 
turned to her home m Belgium I re- 
cei\cd several post-cards from her, the 
last in December, 1930, telling me that she 
felt w ell 

Case 3 (Figs 6 and 7) Miss M L , 
single, aged 39 years, had, m September, 
1924, a radical amputation of the left 
breast and, in March, 1927, a radical ampu- 
tation of the nght breast for caranoma 
She recen cd no pre- or post-operative 
radiation after the first amputation Five 
weeks after tlie second breast was removed, 
she w’as referred to me for post-operative 
radiation, w hich was earned out On May 
17, 192S, a second course of post-operative 
radiation was given At this time there 
W'ere metastases in the left cemcal and 
supraclamcular glands, to which massive 
doses of high voltage radiation were ap- 
plied On July 19, 1929, the patient 
complained of pain over the sacrum 
Roentgen examination demonstrated a 
metastatic focus in the sacrum to which 
high voltage roentgen radiation was given 
On Aug 19, 1929, she reported at my office 
complaining of pain in the left hip, was 
hmpmg considerably, and found walkmg 
quite pamful She had lost 15 pounds in 
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are made quite comfortable, are able to 
perform their household duties, and life 
can be prolonged for several years Much 
better results might be accomplished if 
such cases were subjected to roentgen 
radiabon as soon as chnical symptoms pre- 
sented themselves, in spite of negative x-ray 
findings 
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nation of the lumbo-sacral region The 
patient had then been bedfast for three 
months and it \ias nccessar)- to give her 
large doses of morphine for the relief of pain 
She had lost over forty pounds in weight 
and her general condition was very bad 
Only an anteropostenor roentgenogram 
was made of the lumbosacral spine as the 
patient could not be moved to a position 
for a lateral new The roentgen exami- 
nation revealed extensn c metastases to the 
sacrum and fifth lumbar vertebra On 
June 22, 1929, she i\as brought to my office 
in an ambulance, and, because of the diffi- 
culty m moMng her, the entire treatment 
was given in four sessions, four days apart 
She received large doses of morphine in 
order that she imght endure the ordeal of 
being moved On Aug 2G, 1929, the 
patient returned for further treatment, 
and, to my surpnse, she was able to walk, 
had regained over twenty pounds m weight, 
and felt quite well Roentgen studies 
made on that day showed complete bone 
regeneration of the affected parts She 
was given additional small doses m Oc- 
tober, November, and December of 1929 


"When the patient tnsited my office on 
Oct 15, 1929, she informed me that she 
felt very v ell and was able to do her house 
work She continued thus for over a 
year, but later developed diabetes melhtus 
and died in October, 1930, in diabetic 
coma 

TECHNIC 

The technic used is as follows 215 
K V , 4 ma , filtered with 0 75 mm Cu and 
1 mm Al, at 50 cm focal skin distance 
With these factors the erjiihema dose is 
S6 minutes, when using a portal of entry 
20 X 20 centimeters Daily treatments 
are given, if possible In most instances 
one-lialf of an erythema dose is given to 
one portal of entry at each session I 
have encountered very httle roentgen sick- 
ness m the treatment of metastatic bone 
lesions 

CONCLUSION 

These cases demonstrate that metastatic 
bone cancer responds favorably to high 
voltage roentgentherapy The patients 
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ammeter readings for the vanous milhamperage 
factors are hkewise on new The graph is 
then pasted upon the glass face, and protected 
by transparent celluloid film This has 
pro\en a neat and practical time-saving de- 
wce 


DETERMINATION OF THE POTENCY 
OF X-RAY DEVELOPER 

By GEORGE C HENNY. M S . M D , Philadelphia 

From the Department of Radiology. Temple Univer- 
sity Medical School, Philadelphia 

Deterioration of \-ray developier is nearly 
proportional to the number of square inches of 


film developed A simple method for esti- 
mating this deterioration is to keep account of 
the amount of film developed Charts to be 
used m the dark room for this purpose are 
available and the method is recommended by 
photographic material manufacturers 

R B Wilsey (1) recommends a method 
which makes use of the fact that the time of 
development bears a definite ratio to the time 
reqmred for the image to appear after the film 
is first immersed in the developer This ratio 
IS known as the Watkms’ factor Pieces of 
film which have been exposed over part of their 
surfaces are developed in a tray, measuring the 
seconds to the first appearance of the image 



NEW DEVICES 


TWO PRACTICAL RADIOLOGIC 
SUGGESTIONS 

By WILLIAM ROBERT STECHER M D Darby 
Pemisylvama 

Department of Radiology of the Fitzgerald Mercy 
Hospital 

Due to economic considerations, many 
institutions unfortunateh find themselves un- 
able to purchase special tnewmg boxes for 


operating room purposes, and since large 
windows are customarily an mtegral part of 
most operating rooms, the roentgenograms 
to be examined are usually fastened against 
the window pane, bv means of adhesive plaster 
tabs, and thus illuminated by the transmitted 
daylight This procedure is patently not 
applicable for xnewmg wet roentgenograms, 
which necessitj not infrequently arises The 



Fig 1 Front and side views of the device for holding wet and dr>' roentgeno- 
grams in position agamst the window pane for examination 



Fig 2 Showing a wet roentgenogram on its 
hanger, supported b> the two suction pad con- 
trivances Both wet and dry roentgenograms can 
be vieived m the horizontal position also This 
photograph shows the deuce mounted upon an 
operating room window 


manifold disadvantages of the current method 
hate been successfully eliminated smee adopt- 
ing the inexpensive contrivance to be desenbed 
below 

A coat-hanger appliance equipped with a 
rubber suction pad can be purchased for a 
small sum This permits of secure fastenmg, 
by merel}’ pressing the suction pad against 
the window pane, and contranwise, can be 
readily remoted or adjusted to any desired 
position It IS, therefore, adaptable for this 
spiecial purpose, by bending the metal band 
of the appliance to the desired shape (Fig 1) 
An additional band of brass is fastened firmly 
m place, b}' means of the remoi able hand nut, 
and tlie de\rce then sen es the dual purpose of 
holding both wet and drj’’ roentgenograms in 
position (Fig 2) 

It is an added convenience to emploj^ a 
dnp-pan (positioned beneath the wet roentgeno- 
graml, to collect the water from the wet 
roentgenogram and film hanger This can 
readilv be constructed from two similar suction 
pads and a narrow metal tray, hooked mto 
position (Fig 2) 

A con\enient calibration graph (Fig 3) is 
pasted upon the glass face of the prereading 
\oltmeter This is drafted from cahbration 
readings As shown, there is a milhamperage 
range from 5 to 100, and the ^a^ous kilovolt 
peak factors are designated upon the ordinate 
and abscissa, respective!}^ The filament 
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mned, a stnp from a new 8 X 10-mch test 
film — exposed, as descnbed above — is devel- 
oped for 5 rrunutes at 65° F After routine 
fixmg, washing, and drying, it is labeled and 
used as the new standard for this quantity of 
developer If, at the time the new developer 
IS mstalled, the radiologist finds that he has a 
considerable supply of test film left, he may use 
this film m conjunction with the old standard 
for cahbratmg the new supply of developer 
The "standard strip” is changed only at the 
time at which a new 8 X 10-mch test film is 
brought into action This is essential because, 
as mentioned above, the control of a radio- 
graphic machme is not perfect enough to insure 
constancy of x-ray output from one test fihn 
exposure to the next 

Should the radiologist find that he is runnmg 
out of test strips before the developer is ready 
to be renewed, a new 8 X 10-mch test film must 
be exposed under the alummum step-ladder, 
before the last two test strips of the previous 
senes have been used A stnp from this new 
test fihn IS now developed simultaneously with 
one of the remainmg stnps of the previous film, 
so that both stnps receive the development 
indicated by the previous tests If the stnp 
of old test film matches perfectly with the old 
“standard stnp,” the stnp of the new test film 
can be accepted as a new “standard stnp,” 


for it obviously has the same density as it would 
have attained had it been developed for five 
minutes in one-day-old developer If, on 
the other hand, the stnp of old test film does not 
exactly match the old “standard stnp,” we 
stiU have one more undeveloped stnp from the 
old film, with which to carry on A new 
"standard stnp” can now he prepared, usmg 
simultaneous development of the last strip 
of old film as a check upon the correctness of 
the degree of development. 

SUMMARY 

By using the method descnbed, it is possible 
to develop all x-ray films to the same degree, 
from the time the developer is new until it must 
be thrown out The proper time for disposal 
of the developer is also mdicated The method 
IS not expensive and can easily be used by most 
roentgenologists 
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Fig I The aluminum step ladder placed on the 
cardboard film holder There are eight steps, rarj- 
mg from 0 to 7 mm of aluminum 


Multiplication of tins appearance time by the 
Watkins’ factor gives proper development 

Chamberlain and Newell (2) have worked out 
and described a method of adjusting for changes 
in the speed of the film as well as for the weak- 
enmg of the developer ivith use Their method 
IS an exact one but smcc the test films are made 
with the aid of an accurately controlled therapy 
machine, it is not available to many roentgenolo- 
gists Thanks to the ingenmty of Dr Robert 
S Stone (3), a method is here desenbed m 
which the test films are exposed with a radio- 
graphic machine, such as most roentgenologists 
have in their laboratones 

Because radiographic apparatus is not 
equipped inth instruments to msure constancy 
of output from time to time, special precau- 
tions are necessary’ m order that the process of 
calibrating the de\ eloper may be earned over 
from one test film to the next 

DIRHCTIONS FOR DCTERMINING THE POTENCY OF 
THE X-RAX DEVELOPER WITH RADIOGRAPHI- 
CALLX EXPOSED FILM 

Place a fresh S X lO-mch film in an exposure 
holder (no intensifying screens) under an alumi- 
num step ladder tlie ladder we use is made of 
aluminum sheets 1 mm thick X 10 indies ivide 
arranged in a staircase running from one to 
seven thicknesses (Fig 1) A radiographic 
tube IS placed so that its focal spot is 60 inches 
above the center of the S X 10-inch film 
Then, place 2 mm of aluminum in the filter 
slots of the tube stand, and expose for 14 
seconds at 70 K V P , 10 milliamperes 

This film holder is opened in the dark room 
and about an mch is cut off one of the 8-mch 
ends of the film Place this strip honzontally 
in one-day-old dewloper at 65° F for five 
mmutes (Absolutely fresh developer has been 
found somewhat vanable m our experience ) 
After bemg fixed, washed, dned, and labeled, 
this strip IS set aside as the "standard strip” 
with which subsequent cahbration strips are to 
be compared (Fig 2) , 


NUMBER OF LAYERS OF AUUMNUM 



Fig 2 The finished ' standard strip" is shown 
below The test strips arc cut, as indicated aboie 
from the undet eloped film After development, 
thej are compared w ith the standard 


From one to three days later, depending upon 
the size of the tank in relation to the t oliune of 
■work, another strip, approximate!)^ an inch 
wde, IS cut from the film (which m the mean- 
time has been carefully protected from light 
and x-rays) This is dex’eloped for 5 mmutes, 
placed honzontally m the developer This 
stnp IS then compared noth the “standard 
stnp” and may be found hght, due to detenora- 
tion of the developier If it is found to be one 
step lighter than the "standard stnp," the 
de\ eloping time is increased by 0 5 mmute (or 
to 5 5 mmutes) , if two steps lighter than the 
“standard stnp,” development time must be 
increased one whole mmute mstead of 0 5 mm- 
ute (or to 6 minutes) 

From one to three da)'s later, another stnp 
IS removed from the hght-tight en-velope, de- 
veloped according to the number of mmutes 
indicated by the last prenous stnp, and proc- 
essed m the usual way This stnp is com- 
pared, as before, with the “standard stnp” and 
if It IS found to be lighter, the dexTlopmg time 
must be further increased, 0 5 mmute for each 
step of density-difference on the alummum 
step-ladder scale This process is repeated 
at inten’-als until the dewlopmg tune thus 
figured reaches S or 9 mmutes At about this 
time in the life of a quantity of developier, one 
of three things usually happens stammg of 
the films, loss of contrast, indicated by incon- 
sistent findmgs at the two ends of the step- 
ladder density scale when the cahbration stnp 
IS compared with the "standard stnp," or the 
developer is discarded, even though still work- 
mg correctly, because of our desire to save 
time 

One day after the new developer has been 
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gist, who should oitlior malcc tlic roentgeno- 
graphs himself or tram a teclmician, to make 
certam of the small details necessary for suc- 
cess Indeed, the ability to do this work with 
precision is a good index of the degree of or- 
ganization of the department or office In 
positioning the patient the part to be demon- 
strated must not be obscured by bone which 
will blot out the detail A knowledge of soft 
as well as osseous anatomy, together with a 
little mgenuity, will be necessary 
In determimng the proper penetration to be 
used it IS convenient to divide an extrenuty mto 
three zones, as follows Zone 1, skm and sub- 
cutaneous structures, Zone 2, muscles and 
penosteum, Zone 3, solid osseous structures 
Each of these zones demands a different pene- 
tration For instance, if it is desued to ex- 
amine a subcutaneous hematoma, less penetra- 
tion IS required than for muscular detail In 
the case of an mdiindual m whom there is con- 
siderable difference in size of muscle mass, more 
penetration is requued for the upper portion 
than the lower, if detail in Zone 2 is wanted 
Until facility m judging exposure is acqmred 
trial exposures over a small area are advisable 
No filter IS used m non-Potter-Bucky dia- 
phragm work This, together with the high 
milhampere-second ratio, increases the habihty 
to a dermatitis The factor of safety, however, 
IS sufficient if due care is exercised 
A word as to the viewmg of the processed 
radiograph For the best results the film 
should be studied under an illummation of 
varj'ing intensity as well as color, that is, by 
a yellow and then by a blue light If this is 
done, the utmost can be obtained from the 
film 

Conclusions - — Soft-tissue roentgenography 
greatly enlarges the diagnostic scope of the 
roentgenologist and will well repay him for 
the slight extra effort required 

John R C\rty, M D 

b2b E OSth St 
Neil York City 
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INDIANA ROENTGEN SOCIETY 

The seienth annual meeting of the Indiana 
Roentgen Societi was held in Indianapolis on 
Feb 22, 1P34, upon which occasion John T 


Murphy, M D , of Toledo, Ohio, addressed 
the Society 

The followmg officers were elected Presi- 
dent-elect, D C McClelland, M D , of La- 
Fayette, Vtce-prestdent, Ross Tracy, M D , 
of Anderson, and Secretary-Treasurer, James 
N Collins, M D , of Indianapolis 


MINNESOTA RADIOLOGICAL 
SOCIETY 

The Minnesota Radiological Society held its 
winter meeting at the University Hospital, 
Minneapolis, on March 10, 1934 The follow- 
mg program was presented 

1 Roentgenologic Studies of Multiple 
Births, Leo G Rigler, M D 

2 The Incidence of Paraesophageal 
Henna m Pregnant Women, John B Eneboe, 
MD 

Discussed by Walter H Ude, M D 

3 Radiation Effects on Tissue Cultures of 
Lymph Nodes, Joseph T King, M D , and 
K W Stenstrom, Ph D 

4 The Ventnculogram m a Case of 
Tuberosclerosis, N J Berkwitz, M D , and 
Leo G Rigler, M D 

5 Bemgn Stnetures of the Stomach, 
Jacob Sagel, M D 

6 Observations on the Radiation Therapy 
of Carcinoma of the Breast, K W Stenstrom, 
PhD 

Discussed by E T Leddy, M D 

7 Histologic Studies of Human Liver 
after Injection of Thonum Dioxide Sol, Leo 
G Rigler, M D , and Rudolph Koucky, M D 

S The Epiphysis of the Tuberosity of 
the Fifth Ivletatarsal, John B Eneboe, M D 

Discussedby John D Camp, M D 

9 Roentgen Observations on Acute 
Amebic Colitis, Kano Ikeda, M D 

10 Roentgen Obsen^ations on Early Tuber- 
culosis in Young Adults, Leo G Rigler, M D 

Discussed by M B Hanson, M D 

11 Case Reports 

(а) Spontaneous Gastro-enterostomy, C N 

Borman, M D 

(б) Lvmpbo-epithelioma, C O Hansen 

M D 

(c) Tnchobezoar, Oscar LipscKultz, M D 

{d) Osteomyelitis of the Patella, Jacob 

Sagel, MB 

(e) Gall-bladder Obstruction of the Small 

Intestine, G N Borman, M D 
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SCOPE AND TECHNIC OF SOFT-TISSUE ROENTGENOGRAPHY' 


The S 3 'stematic m \ estigation of soft tissue by 
radiographic methods has been attempted 
spasmodically since the daj's of pioneers 
Technical difficulties, howe\er, have been such 
that, with a few exceptions, the method has not 
become a general routine That soft tissue 
roentgenography has advanced the diagnostic 
scope of the roentgenologist there can be no 
doubt Moreover, the attention to technical 
details necessary for this work will result m 
films of improved quality even when employ mg 
the usual technics 

Let us consider bnefly the practical value of 
soft-tissue roentgenograph^ We demand the 
same detail m the soft tissues as is necessary’' 
m the study of bones , the usual conception of 
mere outlines of \anous muscle groups, for 
instance, wall not suffice It is possible to 
^^suahze the normal artencs and veins, particu- 
larly at the flexures, the earliest calafication 
m their walls becomes %nsible It is possible 
to delineate vancose veins This is particu- 
larly' significant as regards the deep-seated 
ones to determine whether or not injection 
therapy should be used 

Non-osseous tumors form an interesting 
group of cases Often \aluable information 
can be obtained as to extent, location, or pres- 
ence of invasive properties iMusclc structure 
IS well shown This affords a fine opportunity 
to study soft anatomy', especially m relation to 
the bone Calcification m muscles and rup- 
ture, if in a favorable location, can be diag- 
nosed While of necessity the dense bone 
detail IS unsatisfactory', very early' penostcal 
changes, malignant or inflammatory, become 
demonstrable, also early callus formation 
Gall-bladder shadows following the admimstra- 
tion of dye, particularly by the oral method, 
become denser and there is considerable im- 
provement m the delineation of abdominal 
masses over the usual technic 

The basic essential pnnaple is to use a low 
peak voltage and high miUiampere-second ratio 
The three important limiting factors are (1) 

' Read before the American Congress of Radiology 
at Chicago, Sept 25--30 1933 


capacity of \-ray tube, (2) thickness of the 
part, and (3) speed necessary to stop mobon 
In general, a 250 to 300 milhampere-second 
ratio, keeping the kilovoltage as low as possible 
consistent with adequate penetration, is best 
This means for the majonty of work 100 ma 
for three seconds, the K V P to be vaned ac- 
cording to the thickness of part A decrease 
in the time factor must of necessity mean an 
increase of the load on the tube The use of 
a high milhampere-second ratio improves soft- 
tissue detail e\en if the Potter-Bucky' dia- 
phragm is used 

A word as to machines Any outfit having 
an honest rabng of 100 ma , with autotrans- 
former control of not more than 2 5 KVF 
steps should suffice The finer the regulabon 
of the machine the better will be the results 
A fluctuabng supply line will interfere with con- 
sistent results Intensifying screens are used 
if soft-tissue detail alone is desired If bone 
and soft tissues together are to be studied, 
film holders are employed Single screens are 
preferable, although excellent work can be 
done with the double ones Too high speed 
is not desirable as ensuing gram may detract 
from the diagnostic value of the radiograph 
Uniformity of speed, however, is quite impor- 
tant If more than one cassette is used, the 
two should be matched for screen speed 

A “contrasty,” bnlhant, clean base fihn, 
such as IS now made by' most of the manufac- 
turers, gives the best results Stale film should 
not be used The presence of fog from what- 
ever cause IS absolutely ruinous to good results 
The method of development is very' impor- 
tant — solutions must be fresh and at a correct 
temperature to ensure freedom from fog or 
stain A stnet bme-and-temperature sy-stem is 
quite unsuited to this ty'pe of radiography 
it has to be by sight. A knack is required 
which is readily gamed after a httle expenence 
In the New York Hospital a small dark-room 
has been installed to take care of this type of 
work 

Soft-tissue techmc is specialized work and re- 
quires particular mterest from the roentgenolo- 
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Addresses The Amencan Board of Radi- 
olog)’’, B R Kirklin, M D , Observations on 
the Diagnosis and Treatment of Malignanc}’’, 
William T Peyton, M D 


LECTURESHIP IN RADIOLOGY 

The IMinnesota Radiological Society wishes 
to announce the establishment of an annual 
lectureship in Radiology in honor of Russell D 
Carman, M D This is to be known as the 
Russell D Carman Memonal Lecture, and 


will consist of an address by a prominent 
radiologist at the annual meeting of the Minne- 
sota State Medical Assoaation before the 
general assembly of that body 

The first m this senes of lectmes will be 
given by A B Moore, M D , of Washington, 
D C , at the meeting of the Mmnesota State 
Medical Association in Duluth, Minnesota, 
July 16, 1934 In addition, at this meetmg, 
Donald C Balfour, M D , of Rochester, 
Minnesota, will deliver an address on the Me 
of Dr Russell D Carman 
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cannot be influenced by irradiation should become 
fewer in number 

H W Hefke, M D 


Roentgen Treatment of Utenne Fibroid and Uterine 
Hemorrhage with One Abdominal Field Arnold 
Puschel Strahlentherapie, 1933, XLVI, 346-364 
Based on the analysis of 88 patients, the author 
recommends the use of one abdominal field 10 X 15 sq 
cm at 40 cm F S D through 0 5 mm Cu, H V L in 
Cu, 0 95 mm The surface dose may be as high as 
600 r 

Ernst A Pohle, M D , Ph D 


Tables on the Absorption of Roentgen Rays H 
Kustner and Fnednch Voges Strahlentherapie, 1933, 
XLVI, 685-600 

This seneS of tables facilitates greatly the calculation 
of the absorption coefficients and the coefliaent of 
weakenmg of roentgen rays 

Ernst A Pohle, M D , Ph D 


THE EYE (THERAPY) 

X ray Therapy in Tuberculous Diseases of the Eye 
Wolfgang Hoffmann Strahlentherapie, December, 
1933 XLITII, 790-796 

The author believes that radium is supenor to roent- 
gen rajs m the treatment of tuberculous diseases of the 
eje AU 16 cases of tuberculosis of the conjunctiva, 
published in the literature, were cured by radium treat- 
ment Tour were treated by gamma rays, the others 
by beta rays In tuberculous diseases of the posterior 
eje, he used gamma radiation exclusively The treat- 
ment was given with 30 mg of radium distributed in 15 
screens filtered through 0 2 mm Pt They were placed m 
a 1 mm brass case of aO 5 X 0 8cm surface measure- 
ment Diseases of the anterior part of the eye were 
treated at a distance of 1 cm , and a total of 72 mg -hr 
were giien during a period of 3 days For the posterior 
part of the eye, the distance was increased to 2 cm , 
the dose to 288 mg -hr , giien over a period of from 4 
to 0 days Sensitive patients received half of the dose 
and, if necessary, the treatment was repeated after 
one week The clinical results, in 159 cases treated 
during the last five years, were very satisfactorj 

Ernst A Pohle, M D , Ph D 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Dextrose as an Adjunet for Oral Cholecj stographi 
Pfeiffer ROntgenpraxis, April, 1933, \ 297-299 
Oral cholecj stographj is reported ns showing a rather 
high percentage of failures in the author s cxpcnencc 
a non-functioning gall bladder was found too often m 
persons with a normal h\er and gall bladder E\en if 
some of the failures maj be explained bj the lack of 
co-operation of the patient, some of them must lie 


attnbuted to other causes Factors which might be 
responsible for non-filhng of a normal gall bladder are 
precipitation of the contrast matenal by the gastnc 
juice, poor resorption of the dye m the small mtestmes, 
or msufficient fixation of it m the hver cells (insufficient 
excretion by them) The first factor has been over- 
come by taking the dye with fruit jmces or combmmg it 
with fruit acids The two other factors, poor absorp- 
tion from the intestme and poor function of the liver 
cells, must be responsible for most of the fadures In 
the author’s opmion a hver cell loaded with glycogen is 
better able to fixate and excrete the dye than one poor 
m glycogen For that reason, 35 gm of dextrose di- 
luted m a glass of water were given shortly after the 
dnnking of the dye It seems important to have the 
patient dnnk the dye slowly (from ten to fifteen mm- 
utes IS about right), as rapid drmkmg seems to cause 
much more nausea and vomitmg After this technic 
was imtiated the results immediately became much 
better and are now satisfactory In the average case 
the gall-bladder shadow was larger and more mtense. 
Some Italian authors have used 40 per cent glucose 
solution intravenously m combmation with mtravenous 
cholecystography and have noticed a similar improve- 
ment in their results 

H W Hefke, M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Ljrmphatic Hyperplasia of the Gastnc Mucosa in 
Ljmiphatic Leukemia M Ludm Rontgenpraxis, 
November, 1933, V, 816-819 

A case of lymphatic leukemia, with marked Ijmphatic 
hyperplasia of the gastnc mucosa, is desenbed Roent- 
gen examination of the stomach showed irregular, 
broken contours of the greater curvature This ap- 
pearance was first explamed by the pressure of en- 
larged glands on the stomach, but further study showed 
that the mucosa relief was defimtely changed and ir- 
regular, a fact which indicated an mvolvcmcnt of the 
stomach itself At autopsy, the pengastne glands 
were found to be much enlarged, the gastnc mucosa 
was thickened, the folds were wide, and m some places 
the mucosa was one centimeter thick. Microscopic 
examination showed lymphatic mvolvement of the 
entire w all of the stomach 

H W Hefke, M D 


Chronic Cicatrizing Entcntis Regional Ileitis 
(Crohn) A New Surgical Entitj Franklin I Hams, 
Glenn H Bell, and Harold Brunn Surg , Gjmcc and 
Obst , November, 1933, LVII, 637-645 
The authors suggest the term “chronic cicatnzing 
ententis” for that condition of the intestinal tract 
prcvnouslj referred to b> Crohn, Ginzburg, and Op- 
pcnhcimcr as ’ regional ileitis ” Regional ileitis was 
defined bj these wnters as "a disease of the terminal 
ilcum, affecting joung adults and characterized by a 
sub acute or chronic necrotizing and cicatrizing in- 
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CONTRAST MEDIA 

The Patency of Biliary Ducts Detemtmed by 
Radiopaque OU Injected through a T-tube Previously 
Placed in the Common Bile Duct for the Purpose of 
Prolonged Drainage E Starr Judd and J Roberts 
Phillips Surg , Gynec and Obst , November, 1933 
LVII, G08-C71 

The authors discuss the studj of the biliary tract 
by means of tlic x ray dunng the injection of lipoidol 
through the T-tube employed for drainage of the com- 
mon bile duct They also report a senes of four cases 
illustrating the value of this method 

Follotvmg the suggestion of Ginsburg and Benjamin, 
Gabncl injected lipiodol through the T-tube that had 
been placed in the common bile duct for drainage It 
IS possible by this method to prove definitely the 
patency of the ducts a hilc the T tube is still in position 
In some cases the medium reaches the smaller biliary 
passages and thus affords an opportunity to study these 
structures 

The authors select, for this procedure, only ambula- 
tory patients who have not recently had chills or fever 
The hpiodol is injected while the patient is under the 
fluoroscopic screen, the passage of the medium through 
the biliary tract being noted After the fluoroscopie ex- 
amination more hpiodol is injected through the T 
tube and a plain film of the abdomen is made Al- 
though the authors have employed in some cases as 
much as from 15 to 20 c c of the oil no ill effects were 
noted in their senes of 40 cases 

J N ANt. MD 


DOSAGE 

Companson of the Doses Applied with the Pro- 
tracted Practionnl Dose Method and the Single Dose 
Method H Uintz Strahlcnthcrapic November, 
1033, XL\aiI, 535-551 

In order to compare the doses applied with the pro- 
tracted fractional dose method and the single dose 
method, Coutard’s technic was used m treating car- 
cinoma of the ccrvnx The doses were calculated and 
cheeked by measurements on the phantom and on the 
patients The ratios of the doses given with the single 
dose method and Coutard's mctliod were as follows 
For the skin, 1 2, for the carcinoma, 1 2 4, for the in- 
testines, 1 2 2, and for the connective tissues, 114 
The author states that the doses eflective in the tumor 
arc so high that its destruction can be explained by that 
fact He docs not believe that the good results ob- 
tained wath the Coutard method arc due to an in- 
creased radiosensitivity because of the distribution 
of the dose He still favors the single dose method 
Ernst A Pohle, M D Ph D 

Clmical Expenence with the Protracted Fractional 
Dose Method in Inoperable and Recurrent hlalignant 
Tumors of the Genital Organs and in Cancer of the 
Breast Paul Schumacher Strahlentherapie, 1933 
XLWI, 338-343 


The following technic is used 210 K V , 2 mm Cu, 
half value layer in Cu 2 1 mm , 2 5 ma , 50-80 cm’ 
F S D , 10 X 16 and 20 X 20 cm field The surface 
dose given amounts to 200 r The total doses effecbve 
m the tumor vary between 2,000 and 3,000 r In the 
beginning of the treatment the author finds little re- 
action Later on, there is definite loss of weight the 
leukocy tes drop to 3,000 and less, at which point the 
treatment should be interrupted Erythema appears 
after from 1,000 to 1,800 r No late injuries have been 
observed up to a penod of tw o years following the treat- 
ment Severe late acute reactions may occur occa 
sionally in the skin and also m the intestines 
Eight inoperable and recurrent carcinomas of the 
uterus were treated Of these, three responded well 
three others did not respond, and two grew worse dur- 
ing the treatment Two cases with small recurrences 
in the paramctniun disappeared following application 
of 2,100 and 2 300 r respectivelj Three other cases 
with involvement of the entire small pelvis did not re 
spond The remaimng five were patients who had re 
ceivmd radium and smgle high doses of x rays They 
did not respond 

Better results were obtained in 12 cases of moperable 
carcinoma of the ovaries The entire abdomen re 
ccived doses of from 2,300 to 2,700 r dunng a penod of 
from 7 to 10 weeks The tumors begin to regress, 
usually dunng the third treatment week 
The same method was also used in 10 cases with re- 
current caranoma of the breast Some of these re- 
sponded well but the time of observation is still too 
short to permit one to draw defimte conclusions Sar- 
coma m the pelvis docs not seem to respond at all, ac- 
cording to the author’s expenence 

In conclusion, he urges great caution m the applica- 
tion of this method because too high doses in too short 
a time may lead to disastrous results 

Ernst A Pohle M D , Ph D 


The Slow Course of Lymphogranulomatosis after 
Roentgentherapy M Goldstein and S S Zucker- 
raann Rontgenpraxis, June 1933, V, 410-413 

Two cases of lymphogranulomatosis (Hodgkin’s dis- 
ease) of unusually long duration of life are reported 
One case became symptom-free for seven years after 
roentgen treatment, given in fractionated doses The 
patient died soon after an acute recurrence. In an- 
other case the disease was kept under control for ten 
years and the patient’s condition at the time of the 
last c-xammation was satisfactory Successful roent- 
gentherapy may achieve complete disappearance of the 
granulomatous nodes 

The fractionated method seems the more advisable 
with one fourth to one-thud of an S E D as the 
smgle dose and from 100 to 150 per cent altogether 
over each field Results often depend on the stage of 
the disease and are naturally better m its early stages 
Roentgen rays act selectively on the nodes and, with 
the right judgment and correct treatment, cases which 
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Nen Construcbons in Grenz-ray Technic Heinz 
Berger Strahlenlherapie, January, 1934, XLIX, 141— 
149 

The author describes several new Grenz-ray tubes 
and t>’pes of apparatus on which this tube can be 
operated 

Ernst A Pohle, M D , Ph D 


First Erpenence with Air Cooling in Grenz-ray 
Apparatus W Gertz Strahlentherapie, 1933, XL- 
IT, 775-779 

The author reports bnefly his experience vnth air- 
coded Grenz-ray tubes and discusses the cost of op- 
eration 

Ernst A Pohle, M D , Ph D 


Spectrographic Studies on Different Types of Grenz- 
ra> Tubes O Gfrorer and Heinz Berger Strahlen- 
therapic, November, 1933, XLVIII, 570-577 
Spectral studies on three makes of Grenz-ray tubes 
lead the authors to the conclusion that the half value 
la>er in aluminum is not an accurate factor to express 
quahtj The exact determination of the tube potential 
ts more rehable 

Ernst A Pohle, M D , Ph D 


heart and vascular system 

The Roentgen Findings in the Case of a Large 
Aneurysm of the Apex of the Heart E E Bauke 
Rontgenpraxis, June, 1933, V, 444-^8 
Myomalacias which lead to circumscribed bulgmg 
of the heart silhouette may be demonstrated roentgeno- 
logically If this aneurysm-like bulgmg is present on 
the antenor or posterior aspect of the heart, a correct 
roentgen diagnosis maj be possible only when it 
is large Comparatively few cases of this land hare 
been desenbed in the literature In the author's case, 
a man 55 years of age with a typical history of angina 
Pectons and infarction of the heart muscle, a roent- 
genologic examination shoiied a round, well circum- 
scribed bulging at the apex of the left ventricle, the 
sue of a small apple, which pulsated ivith the left ven- 
tncle An electrocardiogram shoned changes typical 
of coronary disease and infarct At autopsy the roent- 
genologic diagnosis uas confirmed 

H W Hefke, MD 


RADIATION EFFECTS 

Changes m Membranes under X raj Exposure 
Josef Grnucr Strahlentherapie. Janinrj .1934, XLIX, 

iis-in 

Saxe (Strahlenlherapie 1931 XL 126) reported the 
results of his exptniiients regarding the effect of roent- 
gen rajs on nicnibranes He obserxed a definite 
change in peniieabilitj depending upon the dose 
The author undertook a senes of control expenments, 
but could not coiifinn Saxe’s findings 

1 RXST A PoiiLi , M D . Ph D 


The Influence of Radium and Roentgen Rays, Ultra- 
violet Light, and Heat on the Cell Division in Warm- 
blooded Animals Jeno Juul and Tage Kemp Strah- 
lentherapie, November, 1933, XLVIII, 457-499 

Radium and roentgen exposure of tissue cultures of 
chicken fibroblasts produce a marked decrease of the 
number of mitoses dunng the first hour Followmg a 
certain interval.the number of mitoses increases again 
Gamma rays and x-rays produce identical results 
There is no latent time Similar changes can be ob- 
served after the tissue cultures are exposed to ultra- 
violet rays emitted by a quartz mercury vapor lamp 
A marked drop m the number of mitoses is also ob- 
serx'ed, if the temperature of the tissue cultures has 
been increased from 47 to 50 degrees centigrade An 
analysis of the experimental results lead the authors to 
the conclusion that irradiation chiefly attacks the 
chromatm of the nucleus, while the effect of the higher 
temperature is due to changes m the protoplasm 
Ernst A Pohle, M D , Ph D 


The Effect of Alpha Rays on Tissue Cultures H C 
Andersen and M Fischer Strahlentherapie, Novem- 
ber, 1933, XLVIII, 500-507 
Tissue cultures of fibroblasts were exposed to alpha 
rays The inhibition of growth mcreased JVith in- 
creasing dose There was a defimte latent time 
Even the smallest doses did not produce a stimulating 
effect 

Ernst A Pohle, M D , Ph D 


Radiobiology of Tissue Cultures Hildegard Voll- 
mar and B Rajewsky Strahlentherapie, November 
1933, XLVIH, 508-518 

The authors pomt out a number of errors ahich 
might creep into the results of experimental work with 
tissue cultures If a culture is, for instance, slightly 
heated, an inhibition of growth maj result, and sug- 
gest an increased radiosensitivitj The relative size 
of the piece of Ussue and the “hanging drop” also in- 
fluence the degree of radiosensitivity The threshold 
\alucs for injurious doses of ultra-violet light varj 
greaUj for different types of tissue cultures 

Ernst A Pohle, M D , Ph D 


P^t^peraUxe Treatment of Roentgen Carcinoma 
R^l Gutig Strahlentherapie. 1933, XLITI, 390- 

A roentgen caranoma was remoj-cd from the hand of 
an x-raj technician the aound hcalmg except for a 

..i”? 'trr "** 

.h.. 

Crnst a Pohle, M D , Ph D 
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flamtnation of all the coats of the ileum which fre- 
quently leads to stenosis of the lumen, and is often as- 
sociated with fistula formation and a tumor mass in 
the nght lower quadrant ” In the authors’ experience, 
this condition may affect the jejunum as well ns Uic 
terminal ileum, and they report such a case 

The pathology in the earlier stages is confined to the 
mucosa of the small bowel, most frcqucntlj the ileum 
This consists of small ulcerated areas on the mesenteric 
border of the small intestine The submucosa and, 
to a lesser extent, the musculans, arc considerably 
thickened ns a result of hyperplastic and exudatue 
changes This produces varying degrees of stenosis, 
and since the intestine, proximal to the intoKed seg- 
ment, becomes dilated there may be alternating areas 
of constriction and dilatation At a later stage, the 
cxTidative reaction is replaced bj a marked fibrosis 
which extends into the mesentery of the involved seg- 
ment of bowel In the terminal ileum, the most in- 
tensive inflammatorj reaction occurs in the region of 
the ileocecal vaUe As a result of the pathologic 
changes, Bauhm's valve ma> be converted into a rigid 
diaphragm wnth a small opening The ileocecal 
stenosis, and the hjiicrplastic terminal ileum, cor- 
respond to the mass often found in (he lower nght 
quadrant 

Crohn and his associates recognize four types of this 
disease (1) Acute, wnth signs of intra-abdommal in- 
flammation, (2) simptoms of ulcerative colitis, (3) 
stenosis, ivith sjmptoms of intestinal obstruction, (4) 
fistulous stage 

It ts almost impossible to distinguish acute appendi- 
citis from those cases wnth signs of acute mtra ab- 
dominal inflammation Pain and tenderness m the 
nght lower quadrant, fever, leukocytosis, and n mass 
in the nght lower quadrant ma> be present 

In the second type, there is a history of diarrhea as- 
sociated with pcn-umbihcal and lower abdominal 
pam Pus, mucus, and visible blood may be present 
in tlic stools Constant fever, loss of weight, and 
secondary anemia are noted dunng (he course of the 
disease, which may last as long as a year In the 
majonty of cases, the patient posses gradually into 
the stenotic phase of the disease 

The stenotic type, which is more frequent, is marked 
bj sy mptoms of partial obstruction ^^olcnt cramps, 
vomiting, visible pcnstalsis, distention, and a palpable 
mass may be noted It is possible for the stenotic 
phase to be the first manifestation of tlic disease 

Pistuol formation marks the fourth or fistulous stage 
Practically diagnostic of the disease is a fistula in the 
abdominal wall, persisting and appeanng after opera- 
tion for a supposed acute appendicitis and the removal 
of an innocent appendix These fistula: usually occur 
months after the operation and after the original in- 
cision has healed The first sign is usually an abscess 
on the abdominal irall which on being opened, leads 
to the intestines 

Radiologic examination in these cases may show de- 
lay in the small intestines early in the disease Later 
in the stenotic phase definite evidence of obstruction 


with dilatation of small boiccl loops, may be noted 
■RTiiIe the symptoms may suggest ulcerative cohtis, 
a banum enema vnll not reveal the pathology which 
will be disclosed by serial roentgenologic examinaUoa 
The treatment of this condition is surgical, medical 
treatment being only supportive and symptomatic 

J N Alt&, U V 


A Further Contribution to the Roentgenologic 
Diagnosis of the Small Intestines The Flezura Ultima, 
TTi Rfivekamp Rfintgenpraxis, June, 1933, V 413- 
422 

Anatomical variations of the last portion of the ileum 
are jiumenius Fixation of the last loop to the cecum 
(by adhesions or congenital bands) can be diagnosed 
only when this part of the small intestines is found at 
repeated examinations to be fixed A change in tonus 
niaj' lead to abnormal situations, kinks, elongation, 
narrowing, and the like In the case of a cecum mo 
bile, one may see the last small intestinal loop m many 
different positions In most cases there are no symp- 
toms, but occasionally one must attribute the symptoms 
of a patient to this anomaly Pathologic changes in 
the appendix may cause fixation of the last loop of the 
ileum by adhesions Tuberculosis or dysentery are 
other causes for immobility of this portion of the small 
intestine, even without fixation of the cecum Of 
course, abdominal tumors will displace the last flexure 
It has not been possible to diagnose tuberculosis of the 
small intestines by examining roentgenologicaljy the 
mucosa-relief Tuberculosis of the cecum is usually 
associated with it and can be demonstrated rather 
easily 

H W Hefke, M D 


GRENZ RAYS 

Scyen Years' Experience yvith Grenz-ray Therapy 
of Lupus G Schulte Strahlentherapie, December, 
1933, XLAan, l>9£M>97 

The author relates his experience with Grenz-ray 
therapy of lupus vutgans He recommends 2 000 to 
2,500 r (10 K V , 10 ma , 0 5 cm F S D ) to be re- 
peated after from 8 to 14 days It is necessary to 
produce marked reactions He has seen no untoward 
results after these high doses A combination with 
ultra violet radiation is recommended 

Ernst A Pohle, IM D , Ph D 


Grenz Rays in Tuberculosis of the Skin B Spietb 
off Strahlentherapie, December, 1933, XBATH, 085- 

089 . 

The author has obtained good results with Grenz 
rays in large doses (4,000 r, 9 ViV , 2 5 cm F S D , 
H V L in Al, 0 016 mm ) He stresses the importance 
of using soft” radiation It is possible to apply as 
much as 22,000 r oy er small areas A combination 
with infra-red rays proved very effective 

Ernst A Pohle W D Ph D 
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necL The pathologic processes noted consisted of 
focal cerebral defects of varying extent 
Considerable vanance may, likewise, be exhibited 
in the clinical picture of these cases The convulsions 
and hemiplegia may occur immediately or some tune 
after the trauma or acute infectious onset Dunng the 
course, the seizure may change in character Con- 
siderable umformity occurs in the early age at which 
the disease bcgms The authors’ cases dated back 
either to birth, or to the first 16 months of life, xvith the 
exception of one patient in whose case the symptoms 
were first noted at six years of age WTien it is re- 
membered that the infant’s skull is relatively soft and 
malleable, the umform changes occurnng in the skull 
in this condition may be accounted for If the bones 
are soft enough, an actual flattemng or even depression 
of the vault on the side of the lesion may occur If, 
on the other hand, the vault is rigid enough to with- 
stand the unequal pressure from the two sides, the 
osteoblasts of the inner table are unequally stimulated 
or the normal absorption of the inner table fails to take 
place and a thickening of the bones of the skidl over 
the defect results In the region of the sinuses, the 
process of space ehmmation occurs by an expansion 
of these air spaces and a pneumatization of the bones 
The roentgenologic examination revealed a thicken- 
ing of the cranial vault on the same side as the cerebral 
lesion, an over-development of the frontal and ethmoid 
sinuses, and of the air cells of the petrous pyramid of 
the temporal bone Encephalograph> shows enlarge- 
ment of the lateral ventncle on the affected side, and 
sometimes of the third ventncle, these structures be- 
ing displaced toward the side of the cranial lesion This 
condition may be disUnguishcd from tumor by the 
absence of signs of increased intracranial pressure, and 
b> the presence of changes in the vault and sinuses in 
cerebral hemiatrophy 

J N Ane, M D 


Cjsticercosism Twin Brothers, Aged 13 Years, with 
a Radiological Stud> of the Calcified Cj-sticcrcus in 12 
Cases W K Momson Bntish Med Jour , Jan 0, 
1034, No 3809, 13 14 

The author reports the case of a schoolbo> , aged 13 
>ears, who was n-ferred for an x ray examination of tlic 
skull, follownng sjToptoms which were epileptiform in 
character The radiographic examination rcxxmlcd a 
normal sk-ull with nine small circular opacities similar 
to those caused b> calcified c>sticcrci The limbs of 
this patient wire next examined b) means of the x ra> 
and 23 calcifwd o’sticerei of x-anoiis slmpcs were dis- 
coecred This bt>> bad a Instore of six mild fits the 
first of wliuh <xi urred at the age of IS inontlis X-ra} 
examination ot the twin brother of the patient, al- 
llioiigli tills hoe had iieier had fits showed a calcifica- 
tiiin 111 the region of the right side of the ne-ck which rc- 
simblid leslicircus It was also of mlcixst to note 
th It the p itu lit ind his faiiiih had spent two and one 
half sears in India 

In a sirws of 12 cusis of ee slice rosis caleificd ce-sti 
cvrei wria found in the lirain in onl\ Iwopalignts The 


amount of calcium deposit, and the time taken to cal- 
cify, depend on several factors not well understood at 
this time The opaque shadows seen in these cases 
represent the following The calcifying or calcified 
scolex, the true bladder m which development occurs, 
the remains of the fluid contents of the true bladder, 
the outer cyst wall provided by the tissues of the host, 
and the remains of the fluid contents of this outer cj-st 
The shapes noted resulted from pressure by neighboring 
structures 

J N ANi, M D 


THE SPINE 


Our Expenence with Tuberculosis of the Spine V 
Schiller and W Altschul Rdntgenpraxis, July, 1933, 
V, 481-^7 

Tuberculosis of the spine represents the largest 
percentage of cases of tuberculosis of the bones The 
upper and lower portions of the spine are only rarely 
attacked, toward the middle of the spme this dis- 
ease IS found much more often, while the lower fourth 
portion of the dorsal spme is attacked most often (29 
in 85 cases) The high percentage of tuberculosis in 
this area may be explained by the fact that it is ex- 
posed to trauma more than any other part of the spine 

The different types of disease may be grouped as 
follows 

1 Slight changes, representing cloudiness of the 
bone structure, slight irrcgulanties of the contour, and 
difference in height of the bodies (3 cases) 

2 More marked erosions on the joint surfaces of 
the vertebre, usually combined wath disease of the 
corresponding surface of the next xertebra (4 cases) 

3 Small defects on the anterior edges of the verte- 
bra?, visible on lateral roentgenograms (2 cases) This 
proves the importance of a lateral xiew, which should 
represent no techmeal difficulty 

4 Extensixt? destruction, with compression of verte- 
bra? 


(o) Wedge shaped vertebra, the narrowest point 
being anterior (9 cases) 

{&) Marked compression, inth protruding of frag- 
mented bone aboxa? the normal anterior boundary of 
the xertebra 


(c) Pushing together of two ncighbonng xertebra? 
xwth wedging and healmg by '‘block formation" (14 
cases) 

(<0 Healmg by formation of bony bndges between 
the xertebra? (C cases) 


tfj Extreme deformities by healing m almost a 
nght-anglc (becoming less frequent) These cases 
(2) showed no symptoms of spinal cord changes 
Only one death occurred (the patient left the insti- 
tution before the end of the treatment) The other 
patients were m pan cured, in part so much improxcd 
that tlicx were able to work The treatment consists 

onbn^ wntgen therapy . m combination xnth 
ortnopcdjL and dietetic measures 


H AV Hffkf, M D 
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Clinical Illustrations of Deep Roentgen ray and 
Radium Bums John Staige Da\ns Am Jour Roent- 
genol and Rad Thcr , January, 1033, XXIX 43-TS 
This article is profusely illustrated with films of 
patients before and after operative treatment for 
vanous degrees of severe x ray reactions The author 
groups these eases according to location on the head 
and ncciv. trunk, and extremities According to present- 
day standards of safety, many of these cases obviously 
represent careless radiation therapy technic or un- 
thinking diagnostic fluoroscopic i\ ork 1 1 is the « ntcr’s 
belief that the only rational method of treatment is 
complete excision of the damaged tissues, uith tissue- 
shifting to fill the defect thus made The illustrations 
indicate tlie excellent cosmetic results which may be 
obtained m addition to relief of the pam and dis- 
figuration which usually accompany the unhealed so- 
called “bum ” 

J n Hapde, M D 

Abnormal Growth of Hair Tolloiving Roentgen 
Examination Herbert Schlathfiltcr Strahlenihera- 
pic, 1933, XL^^I, 393-395 
The author described the history of a man who, in 
1904, when 10 years old, had an x ray film made of the 
cervical spine He also was fluoroscoped seventeen or 
eighteen times afterwards He developed a severe 
reaction which was treated by ointments In the ex- 
posed field (postenor shoulder region) a marked pig- 
mentation appeared followed by groitth of hair 
Photographs show this rather interesting phenomenon 
Ernst A Poiile, M D Ph D 


The Problem of X-ray Injunes Eollowing the Treat- 
ment of Tuberculosis of the Skin Karl Hoede 
Strahlcntherapic, December, 1933, XL^^II, C80-0S4 
The author studied the question of late injuries 
follomng X ray therapy of skin tuberculosis He 
comes to the conclusion that, if treatment is applied 
properly, there ivill be no Intc injuries The publi- 
cation of such eases should not, therefore, lead to the 
discontinuation of roentgen therapy in tuberculosis 
of the skin He has observed patients who were 
treated dunng childhood, wnthout for many years 
seeing any undesirable results There seems to be no 
connection between carcinoma grownng in a tuberculous 
skin area and previous roentgen therapy 

Ernst A PontE, M D , Ph D 


RADIUM 

A Case of Chono-cpithelioma of the Vagina Cured 
by Radium Felix Gal Strahlentherapie, 1933, 
XLVir, 322-325 

The author reports a case of chono-cpithchoma in 
the vagina in a woman 37 y ears of age I-ocal radium 
application and x-ray deep therapy to the pelvis led to 
a clinical ctire 

Ernst A Pohle, M D Ph D 


Five year Results of Suprapubic Radium Implanta 
tion into Bladder Tumors Edward L Keyes Surg , 
Gynec and Obst , February 1, 1934, LkTH, 233-^ 
237 

The author reviews the case histones of his senes of 
bladder tumors treated by suprapubic radium implan 
taUon and analyzes the 5-year results m this group 
The mortality for the whole senes was 01 per cent, and 
the 5-y car cures, 29 per cent 

The cases had been divided previously mto the fol- 
lornng groups Papilloma and Grade I, Grade II, 
Grade III, Grade PV'' This classification was based on 
a combmation of chmeal and pathologic observations 
somewhat simflar to that employed by Dr Bamngcr 
m 1928 

The prognosis m Grade III was bad and that in 
Grade IV ex-cn worse In Grade III the author oh 
lamed 23 per cent 5-ycar controls, and m Grade IV 
only one patient survned for a penod of 6 years and 
then died of cancer 

IITiilc no attempt is made to compare radon implan- 
tation wath other forms of surgical procedures, such as 
resection of the bladder, the use of radon has the follow- 
ing advantages No ureteral re-impIantation has to be 
done, the operative mortality is much lower, and the 
stay in the hospital is shorter 

Many of the patients of this senes vrere treated with a 
lower dosage of radium than employed to-day by the 
author The former 1 milhcune or 1 5 milhctine radons 
have been replaced bx 2 milhcune radons 

J N AN-i, M D 


The Permeability of the Skin tor Radium Emana 
lion W Santholrcr Strahlentherapie, November, 
J933. XL^^II, 519-534 

The radio actixnty of the blood, following a radio- 
active bath, was determined in blood speamens of 40 
c c each From five tests, the author concludes that 
the skm is permeable for radium emanation A theo- 
retical explanation is offered 

Ernst A Pohle, M D , Ph D 


THE SKULL (DIAGNOSIS) 

Cerebral Hemiatrophy, tnlb Homolateral Hyper- 
trophy of the Skull and Sinuses. Cornelius G Dyke, 
Leo M Davidoff, and Clement B Masson Surg , 
Gynec. and Obst , November, 1933, LITI, 588-600 
The authors report a senes of mne cases, with a 
climcal picture of infantile hemiplegia which showed 
roentgenologic changes in the skmll 

There is apparently no umformity of ebology, for, 
of the nine patients included m this report, four showed 
a sudden onset post-natally with fever, convulsions, 
and hemiplegia, two occurred as a result of trauma re- 
ceived at birth , one was of pre-natal ongm, inanother, 
the symptoms began after a severe fall at the age of 
one year and the remaining case followed partial 
nsphyxiaUon due to a tight umbilical cord around the 
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i> pvjn twice a week, until a total dose of 600 r Imi 
beta applied The results were so cncouraRtuE that 
be rccmnnicnds this procedure for further trial 

Ern-st a Pokle, M D , Pit D 


TUBERCULOSIS (DLIGNOSIS) 

Communication between the Two Pleural Sacs, inth 
Itmjs Shoiving Tuberculosis Healed after Thonico 
plastj Charles R Smith and H S Wilhs Jour Ain 
Med \ssn , OcL 14. 1033. Cl. 1224-1226 
This IS a case report of a man, aged 35, in whom an 
attempt to mduce pneumothorax on the left side in- 
duced pam on the nght side and led to the discos crj of 
an mterpleural communicntiou Demonstrable inter- 
pleural commumcations in man are notnblj uncoininon 
The anatomic basis of such natural and spontaneous 
phenomena is not clear , howcx er, the basis for possible 
rupture or mechanical break docs exist in the anatomic 
structure of the mediastinum Nitscli desenbed two 
“weak places” in its structure, one postenor to the 
upper portion of the sternum at tlic second, third, and 
fourth nbs, and the second in the posterior nifenor 
portion of the mediastinum near tlie level of the eighth 
nb In the presence of a pneumothorax wnth high pres- 
sure, the possibility of a pleural tear in cither of the 
weak places must be considered 

C G Sutherland, M D 


Tuberculosis of the Greater Trochanter Henry W 
Mcyerding and Rudolph J Mroz Jour Am Mtd 
Assn , Oct 21, 1933, Cl. 1308-1313 
Spalteholz desenbed 10 bursa: in the region of the 
bip, and other observers have desenbed as many ns 11 
Most of these arc not constant and arc small , the most 
important arc the gluteus maxiiiius bursa over the 
greater trochanter, the ihopcctincnl bursa, and the 
Ischioglutcal bursa The ihopcctineal bursa is often 
directly connected wnth the hip joint Tuberculosis 
of the greater trochanter and the bursa over the 
trochanter start usually in adolescence and arc to be dis- 
bnguished from disorders of the hip joint and from 
neoplasms Adequate treatment consists of radical 
excision of the diseased bursa and trochanter Pnmary 
infection is usually in the trochanter and may spread by 
continuity to the bursa In cases in which apparently 
only the bursa is involved, perfect healing followed 
surgical treatment Evidence of tuberculous disease 
was found in 73 per cent of the authors’ cases 42 per 
cent in the lung and 31 per cent in other parts of the 
body Roentgenograms showed involvement of the 
trochanter in 78 per cent 

C G Sutherland, M D 


Multiple Round Tulicrculous Foci in the I lings 
H Meyer Horstel Rontgcnpiaxis, Mav 193.1, V, 
321-329 

Multiple coinlikc, well circumscnlied sindov m 
lung roentgenograms are generally con--i(l( red i 


tspie"!! for met ist ises 1 uluu mil feXH iltlx deSeuKal 
an ntxpieal Umg tiiKreuK'Me Mimilatmg met'ixtaees. 
the elime"!! pie Hire aiul the exmixe of the ilise nev piox ing 
the disease to be ii tuKixuloeis Uu' iiutiun has aKo 
seen scxenil emh eases and Te'poite ecwu of tlam 
Reproductions of films illii--lii\le Ins laaitouhoii Unit 
imiltiple round eiuums\rilH.d mxas of lutiltiatiou max 
Iw the roeutgenologu ixjirxscnfatiou of tain unions 
foei Histirx and elmieal fmdings au jKuiiuoidit 
toproxe the lubiuiilinis natnu of thisx stnu tines In 
two cases these nmnd areas disaiiiHaud eomi'lotclv, 
just as a pnnmrx infnuluMCuhir tubiuuUais inhlluiti' 
would do One case was ispeelully intiustlug, la- 
cause it showed eiiix inomatous imtustasis as well as 
multiple round tiiliereiilons inriltiations in Uu lung on 
roentgenograms ns well as at autopsy 1 hi last uu nl- 
genogram showed mnltipk, xiry small shadows in tin 
right upper and miiUlle loins and six welliiix nuisullud 
round shadows, llii sin of a clurry. In Uu Minu arm, 
also three similar shadows in tin lift limj U’hlli 
the entire lung pathology was first diagnosul iis lului 
ciilosis, this oiiiiiioii was eluiiiged and all lung imthology 
was nttnhutcd to lari hiomnlons melastiius, will'll 
luctnslnscs wire found in Uu shdetoii Post mot (cm 
exammnUon. howc\er, showed (lorre ipoiulliig with Uu 
round shadows on Uu nuntgenot mm) old iliihoUc 
tuherciilons nodes in tlu lung, only the fim niiitUlii)' 
liciiig due to ciirclnomatons nuliislases 

A differential diagnosis bilwiin nuliisliilli aiiil 
tuliercnlous round mriltrations Is ofti n Inijiii'isllih 
without the history and clinieiil findings Piom tin 
numlier of these shadows, their slmiu, 'lin, and den 
sity. It is miiiossiblo to draw any comlnsioiis Ot* 
casionnlly the round tiiliereiilons foel may allow a li s'l 
defined border and small irregiilantii s of tin (ilgi s 

H W ITi'i'ki', M I) 


TUBERCUIvOSIS (TJIERAPY) 

Advanced Bladder and Urethral T lilu rnilo iln 
Treatment by Ureteral J ranstilaiilatioii following 
Preliminary Colostomy Retd M Nisbll Am Jour 
Surg, December, 1931, XXI f, 5-17 MU 

Progression of bladder lesions following in phrn loniy 
for unilateral renal tiilu rciilosin offi r i a rloiai ob> tin li 
to recovery When coiiijihcated by Inluniilons slrii 
ture of the urethra, this condition n lit i ly (o ti rnnnali 
fatally Putting the bladder at eoiniili 6 ri si by diver- 
sion of Uie urinary stream roa tiliili -i Uie '‘lunidi <il jiolh y 
of treatment The mo't i ithfaeiory im iJnxli for 
accomplishing tin*’ an tintiroMoniy of nn |ejo 
enterostomy Of tin <, tin I.ltir i- llie nion d' Ur 
able procedure but farm - tin di liint ling <rd of (nfie 
tnm in tln^r p itn rits, vdio an , at (n 't pinir ojn rative 
risls and toha di inheliotn jni-nly Co)i,-loniy as a 
prilimmary in-', me In fon nntir.l Imirpl .nialjon 
1 . prrgneed a. a iinUnM for i Innin .(mg U,h lia/,f/J of 

inf/Oion A f ,, -fnlly 1 u ,fed l.y (In- raefliod 

1 ' pr< / nted 
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A Case of Nucleus Pulposus Prolapses Schrvede 
R6ntgenpm\is, Jul>, 1033, V, 515-517 

Since Schmorl’s publication in this field so nian> case 
reports and publications ha\e appeared that Schmorl’s 
bodies, or prolapse of the nucleus pulposus of the inter- 
vertebral discs are non gcncrall> known and recog- 
nized bj almost everj roentgenologist According to 
Schmorl, the possibihtj exists that occasionallj such a 
prolapse may occur after injurj , usuallj, honcxer, in 
his opinion a continuous chronic strain must be held 
responsible in the case of j oung persons (sport, motor- 
cj cling, etc) In the case reported b> the author a 
nuclear prolapse could be seen in the mnth dorsal verte 
bra, which also showed cxndcncc of an old healed com- 
pression fracture (probably due to an injury eight 
years before) There nere also multiple prolapses of 
nuclear tissue in the lumbar xertebre The patient 
complained of haxnng suffered backache for fixe 
years, especially after strain and exercise According 
to Brandcs, one is justified in considering such 
prolapse in the immediate neighborhood of a fractured 
xertebra as direct result of an injury It seems to the 
author that the changes in the lumbar spine should be 
attributed to the same trauma Most authors beliexe 
that these Schmorl’s bodies cause no, or xery slight, 
symptoms Hoxvcxer, in some cases slight back symp- 
toms can be explained only by their occurrence 

H W Hefke, MD 


The Roentgenologic Appearance of the Vertebra 
Plana Calx 6 and its Interpretation Fedcrschmidt 
ROntgenpraxis Nox ember, 1933, V, 801-805 
Only about 20 cases of x ertebra plana first described 
by Calv6, haxe been reported in the literature The 
author found 2 in 50 cases of tuberculous spondylitis 
xvhich he obscrxeid from 2 to 3 y cars The prognosis of 
this disease is xery fnxorablc, and for that reason it is 
important to diflerentiate it from the xxny similar 
appearance of tuberculosis It is impossible to make 
a definite diagnosis m the first stages In a girl 4 years 
of age tlic first roentgenologic finding xvas a decrease 
in the height of the intcrx’ertcbral disc bctireen the 
second and tliird lumbar xertebra: xihich looked typi- 
cal for a beginning tuberculous spondylitis Fixe 
months later the third lumbar xertebra x\-as markedly 
flattened and showed increase in its xndth, the in- 
tervertebral disc was of normal height In tuber- 
culosis and osteomyelitis the narroxving of the disc is 
permanent and irreparable The breaking doxvn of 
the xertebra takes place xery rapidly in Calv^’s 
disease In the second of the author’s cases the 
charactenstic flattening xias seen ns early as 0 weeks 
after the begmmng of the symptoms The final de- 
formity of a typical Calv6 vertebra should be uniform 
flattening other deformities should make one hesitate 
about the diagnosis In some cases the diseased 
vertebra regenerates to a certain extent contrary to 
the findings in tuberculosis Autoptic findings about 
this disease have not been reported It may best 


be explained by a local malacia, comparable xvith the 
malacia in Kohler’s disease 

H W Hefke M D 


THE THORAX 

The Inferior Accessory Lobe of the Lung Leo G 
Rigler and Lester G Encksen Am Jour Roentgenol 
and Rad Thcr , March, 1933, XXIX, 381^392 

VTiilc autopsy figures indicate the occurrence of a 
partly or completely formed inferior accessory lobe in 
either the right or left lung m as high as 45 per eent of 
cases, Rigler and Encksen were able to demonstrate 
the same anatomic xanation roentgenographically m 
8 2 per cent of unselected chest films Exen so this 
indicates a much greater frequency of occurrence and 
demonstration than the much discussed azygos lobe 
xxhich occurs xvith a frequency of only about 1 per cent 
of unselected cases Cases baxa been clmically ob- 
serxed xvith lower lung pneumonias which mvolved 
either the accessory lobe only or the lower lobe proper 
but not the accessory one Demonstration of the fis- 
sure in the nght lung is easier than m the left because 
of the position of the heart Differentiation must be 
made bctxxcen an infiltration of the accessory lower 
lobe from encapsulated mediastmal pleural effusion, 
from atelectasis of the medial portion of the lower 
lobe, and, less commonly, from paraxertebtal abscess 
and ancuosm of the descending aorta 

J E Habbe, M D 


Multiple Round Shadows in Roentgenograms of the 
Lungs Frank Kellner R6ntgcnpraxis, Noxomber, 
1933, V, S0G-S09 

Multiple round shadows m lung roentgenograms are 
relatively rare, if not caused by metastases or echmo- 
cocci They arc probably mostly due to tuberculous 
foci but may be caused also by other inflammatory 
diseases A case is described in xihich multiple, fairly 
large, and fauly well circumscribed shadows were 
found in the roentgenogram of the lungs after the pa- 
tient had gone through an acute lung disease Me- 
tastascs, tuberculosis, cchmococa and syphihs could 
be excluded clinically Duimg the course of a few 
months the lungs became entirely normal It is con- 
cluded that these round shadows represented localized 
areas of unresolxed or slowly resolving bronchopneu- 
monia This case indicates that one must not think 
only of metastases, echmococci, and tuberculosis but 
also of bronchopneumomc processes, when confronted 
with such shadows 

H W Hefke, M D 


The Treatment of Chrome Empyema. Udo EUer- 
broek Strnhlentherapie, Nox ember, 1933, XLWII 
662-569 

The author describes a case of empyema which he 
treated by roentgen rays He apphes two fields over 
the fistula, using the followmg te chni c 200 K V , 
1 mm Cu -f 1 cm Al, 30 cm F S D , 60 r This dose 
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Roentgen Therapy of Tuberculous Glands W 
Baensch Strahlentherapie, December, 1933, XLVIII, 
766-770 

Heavily filtered roentgen rays (0 6 Zn +3 Al) in 
doses of from 30 to 50 per cent E D , given three times 
at intervals of 8 days, are recommended by the author 
According to the literature, the percentage of cure 
vanes from 40 to GO per cent 

Ernst A Pohle, M D , Ph D 


Successful Removal of an Entire Lung for Carcinoma 
of the Bronchus Evarts A Graham and J J Singer 
Jour Am Med Assn , Oct 28, 1933, Cl, 1371-1376 
Pnmarj carcinoma of the lung almost ahiajs arises 
in a bronchus Up to the present time the prognosis has 
been almost uniformly bad because of the complete 
futility of an> methods of treatment other than surgi- 
cal excision There is no record in the literature of the 
successful treatment by radiotherapj of a single case 
in which the pathologic evidence has been incontro- 
X ertiblc and inahichafixej ear penod without recur- 
rence has elapsed between the treatment and the time 
of reporting the case The authors report apparently 
the first case in which an entire lung has been success- 
fully remoxed for a carcinoma 

C G SirrnERi.AND, M D 


The Role of the Ureter in Renal Tuberculosis 
Robert V Day Am Jour Surg , December, 1933, 
XXII, 542-546 

In dealing with this subject the author amxcs at the 
following conclusions WTierc a tuberculous lesion 
has adxanced to the renal pclxns or collecting tubules, 
renal tuberculosis never completely heals, because of 
the handicap of hindered drainage and back pressure, 
due to tuberculous changes in the ureteral wall That 
IS to say, aside from other possible reasons, a tuber- 
culous kidney excreting tubercle bacilli cannot recover 
because an incurably stnetured ureter interferes with 
normal drainage and pcnstalsis WTien complete 
healing docs occur, the tuberculous process is limited 


to the cortex, » e , it has never been found to extend to 
pyramid or collecting tubules Untd the tuberculou 
process has extended to a calyx or the collectmg tubule; 
pus and tubercle bacilli of renal ongin will not be foum 
in the unne, and, therefore, up to this time rem 
tuberculosis may not be said to be "chnically estah 
hshed ” 

Daxts H Pardoll, M D 


TUMORS (DIAGNOSIS) 

Some Exudences of Intracranial Disease as Rcvealei 
by the Roentgen Ray Charles Wadsivorth Schwartz 
Am Jour Roentgenol and Rad Ther , February 
1933, XXIX, 182-193 

Intracranial calcifications are classified by the autho 
ns to form in three groups punctate, Imear, am 
amorphous 

Approximately 50 per cent of all intracranial tumon 
fall in the ghoma group UTiile only about 13 pei 
cent of these show direct evidence of their presenci 
and location by calcification, a highlv probable diag 
nosis IS possible in about 50 to 60 per cent because ol 
indirect signs Such tumors often reach tremendoiu 
size w ilhout causing signs of mcrcased pressure Pres- 
sure signs may develop quite rapidly, especially m a 
child’s skull and conversely may disappear rapidly 
with release of the pressure 

Pituitary adenomas are vanously reported as occur 
nng with a frequency of from 5 to 19 per cent Local 
pressure changes arc the rule, with the suprasellar 
evsts often shoinng calcification 

Temporal lobe tumors often produce asymmetrical 
erosion of the sella petrous ndge atrophy may be 
caused by acoustic neuromas or by metastatic disease 
and osteochondromas, meningiomas usually show local 
increased vascularity and max show osteoporosis or 
marked hjyxiroslosis, calcifications of crescentnc form 
oxxir the sella, w ith sellar destruction, constitute 
changes charactcnstic of carotid aneurysm 

The article includes many excellent illustrations 

J E Habbb, M D 
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Tiventy years of sei'ince have earned for us our greatest asset 

• THE GOOD WILL OF THE ROENTGEN-RAY PROFESSION • 


P ICKER Service on X Ra} Apparatus has 
for two decades signified the most laith 
ful and dependable maintenance of X Ray 
Equipment. 

Today we are manufacturing and installing for 
the leading Roentgenologists and Instituuons 
PICKER WAITE X-RAY APPARATUS with 
OIL IMMERSED RECTIFICATION, SHOCK- 
PROOF RADIOGRAPHIC AND THERAPY 
SYSTEMS, acknowledged b> the Roentgen Ra> 
Profession to be the most ads anted in design 
and performance 


In cooperation with the Roentgenologists dur 
ing this same penod, we base dcs eloped a 
serj comprehensise and useful line of X Ra> 
Accessories for the 


• RADIOORAPHIC ROOM— 

• DARK ROOM— 

• THERAPY ROOM— 

• VieWINO ROOM 




I N ADDITION to the accessones of our 
own manufacture, we are constantlj testing, 
in our ov,n X-Ray laborator>, accessories 
of all makes gathered from manufacturers the 
world over, in order to secure for the Roent- 
genologist the BEST DESIGNED, BEST CON- 
STRUCTED and BEST ADAPTED accessories 
for his use It is onl} after these articles have 
passed the most critical examination that thc> 
arc confidenil) offered to the profession as 
' Picker Guaranteed’* 


• X RAY FILMS AND PAPER 

• DEVELOPING TANKS AND SOLUTIONS 

• X RAY TUBES 

• film dryers 

• VIEWING AND FILING EQUIPMENT 

• PROTECTIVE MATERIAL 

• SERIAL RADIOGRAPHIC DEVICES 

• FLUOROSCOPIC SCREENS 

• INTENSIFYING SCREENS 

• BUOKY DIAPHRAGMS 

• FLUOROSCOPIC GRIDS 

• LOCALIZING DEVICES 

• INTENSITY MEASURING INSTRUMENTS 

• RADIOPAQUE CHEMICALS FOR CHOLE 
CYSTOGRAPHY, GASTROINTESTINAL 
EXAMINATION AND PYELOGRAPHY 



Picker X-Ray Corporation 


T'Crn. N nrk • ^ Michtenn A\rnii/». r*Kir-if»rt • 
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LOGICALLY GRADUATED 

therefore 

UNUSUAL SELECTIVITY 


WXA 

WXB 

WXC 

WXD 

WXE 

■ 

■ 

■ 

■ 

■ 

) 5 MM 

2 1 MM 

30MM 

42MM 

60MM 


To be able to choose the tube txactly suited to the type of 
^ork lavoUed is one of the many distma advantages of 
Westinghouse Radiographic X Ray Tubes The senes of 
five rubes is graduated, having projected focal spot 

sizes ranging between 1 5 mm square and 6 mm square, 
with the obvious sclecuvity this kind of graduation offers 

TUBE TIXA“Fornl Spot l.t# mm* Exiremcly fine focal spot Ideal 
for extrerotties, skull, spme and routine 10 Ma work 

TUBE ^XB — Focnl Spot 2 1 mni Very fine focal spoi Used for 
all routine laboratory m ork at tube currents up to 50 Ma Tnth eiibcr 
full VH are or half m’ave rectifier apparatus 

TUBE ^ XC — Focnl Spot ?l O ram GWes beautiful resulu with full 
W'ave X Ray generators at tube currents up to 1 25 Ma Also excellent 
for use with self rectifying \ Ray generators 

TUBE WXn — Focnl Spot 4^ mm. Especially suitable for high 
milliamperage work inih full m'ave rectifier apparatus For example, 
can be used at 300 Ma* 70 K*V for 1/20 second Also parucularly 
adapted for use iMth 100 Ma single valve X Ray generators gmng 
half wave rectification 

TUBE WXE — Focnl Spot O O mtn For heavy exposure at very high 
mllliampermges For example, mhen used with a full wave rectifier 
generator, it will take 500 Ma, for 1/20 second at 90 K V The 
VTXE Tube will also handle the full output of the Wcitingbouse 
Dynex Condenser Discharge \ Ray Generator 

A bulletin, containing complete information about the new 
senes of Wesunghousc X-Ray tubes, will be sent upon 
receipt of the coupon below 



Westmghouse X-Ray tubes are handled by ALL first-class dealers 


Westinghouse 

X-Ray 


XTesewgkomse \ Rmy Com^H^ Inc 
Long City N Y , Drpt C 39 

Send me complete tnformahon regarding the new Ime <j/ 
Wejtingbomsc A RAy tubes. 




Twenty years of seiince have eai'^ied for us our greatest asset 

• THE GOOD WILL OF THE ROENTGEN-RAY PROFESSION • 

VTltri ““ ^ ‘r 1 T 

1. lor two decades signified the most taith- I X ?_ V.Rnv Inhoratorv. accessories 


for two decades signitied the most taith- 
ful and dependable mamtenance of X Ray 
Equipment. 

Toda> we ate manufacturing and installing for 
the Icadmg Roentgenologists and Institutions 
PICKER-WAITE XRAY APPARATUS with 
OIL IMMERSED RECTIFICATION, SHOCK- 
PROOF RADIOGRAPHIC AND THERAPY 
S\ STEMS, acknowledged by the Roentgen Ray 
Profession to be the most advanced m design 
and performance 

In cooperation with the Roentgenologists dut 
ing this same period, we have developed a 
'crj comprehensive and useful line of XRay 
Accessories for the 

• rrdiooraphio room— 

• drrK room— 

• THERRPY ROOM— 

• VlEWino ROOM 




I N ADDITION to the accessories of our 
own manufacture, we are constantly testing, 
in our own X-Ray laboratory, accessories 
of all makes gathered from manufacturers the 
world over, in order to secure for the Roent- 
genologist the BEST DESIGNED, BEST CON- 
STRUCTED and BEST ADAPTED accessories 
for his use It is only after these aitides have 
passed the most critical examination that they 
are confidently offered to the profession as 
Picker Guaranteed” 

• X RAY FILMS AND PAPER 
• DEVELOPINQ TANKS AND SOLUTIONS 
• X RAY TUBES 
• FILM DRYERS 

• VIEWING AND FILING EQUIPMENT 
• PROTECTIVE MATERIAL 
• SERIAL RADIOGRAPHIC DEVICES 
• FLUOROSCOPIC SCREENS 
• INTENSIFYING SCREENS 
• BUCKY DIAPHRAGMS 
• FLUOROSCOPIC GRIDS 
• LOCALIZING DEVICES 
• INTENSITY MEASURING INSTRUMENTS 
• RADIOPAQUE CHEMICALS FOR OHOLE 
CYSTOGRAPHY, GASTROINTESTINAL 
EXAMINATION AND PYELOGRAPHY 


Picker X-Ray Corporation 

-.,^00 Fourth Avenue, New ^ ork . 5f0 No Michigan Avenue. Chicago . Offier Offices in Principal Cities 




Installed and O ftcralttig 

in leading insinuiioni ihroughout 
the United States 



The safct>, llcvibilit) and dependabilit} of 
the Watte Shockproof Therap) Unit has 
opened new fields of opportunitj in X-Ray 
"ITicrap) for Roentpenologists 

Write for the names of leading 
institutions where this new Watte 
Shockproof Flexible Unit bas 
permitted die use of new tech- 
niques with exceptional success 


Completelj shockproof up to and in 
eluding 200 Ks and 25 Ma 
Complctel} x-ray proof except through 
treatment port 
Escr> conceisable angulation 
Compression treatment svith cone in di 
rect contact with patient 
Treatment abose or below' table or couch 
Perfect counterbalance 
Long life X ray tubes 
Shockproof cables, eliminating overhead 



tltuitrjUd ts j typical JTatte Sheckproef 
Therapy inttallation Here the TTaile Tube 
ttand oprratet vttb complete safety to the 
patient both from hiph eoltage shod and 
stray railiatioii yet it to flexible as to pmtsU 
any aiignlation CserreitJ ts supplied thcoasb 
the shod proof ^xible cablet The poicrr 
for the X ray tube it supplied by the jeaite 
Therapy Generator, httalled in an eleetrr- 
rally shoetproof Irauiformer booth 



W'nte tor Bulletin 170, Jeierihing the complete line of V'este Tbeeopy Generalors and Shockproof Tstlestands 




PICKER 




X-RAY 


CORPORATION 

300 Fourth Avenue, York • Superior at 30th Street, Cleveland • Other Offices in Pnnapal Cities 
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...a RaJiogra ph ic Table for 

slightly more than price of Bucky alone! 



Will 5iye 

years of 
satisfactory 
service 


BRADY 

FLAT TOP 

BUCKY TABLE 



Supports the Heaviest 
Patient Without Sagging 


'^HIS Bucky table was built 
i- to meet the demand for a 
loW'pnced radiographic table 
It IS built of heavy tubular 
steel and angle iron with a 
three ply veneer top 
All moving parts are roller- 
beanng, permitting easy 
manipulation of bucky or tube 
stand The Bucky diaphragm 
IS a regular new style Brady- 
Potter-Bucky Diaphragm, 17 in x 17 in , and travels the full length of the table 
The tube stand is a light weight model with a 6 ft column and counter-balanced tube 
0 rm Tube arm is arranged for stereoscopic work and has all the facilities for positions 
embodied in the heavier and more expensive tube stands Tube holder is designed for 
radiator type tube and in by 4 m filters and cone bases 
The overall length of the table is 753-'^ in , the height 29 in and the 
width with rail mounted tube stand 343^ m Finish is in very dark 
green enamel with polished oak top and chromium plated trimmings 
The table is furnished with or without rail mounted tube stand 
Provision has been made for attachment of rail mounted tube stand, 
should it be desired to add it at a later date 

Bisdy fhl Bucky Tabic, without rail mounted lube stand S350 03 

Rail Mounted Tube Stand at shown for Brady Flat Top Bucky Table 200 00 
Write for complete informatton 



GEO. W. BRADY & CO. 

Distributors of X-Ray Supplies and Accessories 


809-17 S WESTERN AVE 


CHICAGO, ILL 


MI 


RADI0L0G\ 


Radiological Technicians having proper qualifications and compljing with the 
requirements of the Registry Board may be registered in 

The American Registry 
of Radiological 
Technicians 

The value of such registration in helping to maintain or improve the standards 
of this vocation is apparent It has many other advantages to the Radiologist 
as well as to the Technician 

PERSONNEL OF THE REGISTRY BO-^RD 

President— Dr Harr\ B PoDLASk\ - _ . . Milwaukee, Wisconsin 

Vice President — Dr Robert \ ^rens - - . _ Chicago, Illinois 

Sccretarj — Dr Ernst A Pohle ----- Madison, Wsconsin 
E\amincr — Dr George M Landau - - . _ Chicago, Illinois 


All communications should be sent to A B Greene, E\ecutive Secretary, 
Glen Lake Sanatonum, Oak Terrace, Minnesota 


Y 


our assurance o 



Personal protection 

The Victoreen 
ProteXimeter 

The amount of stray radiation around the 
treatment room, fluoroscopic and radio- 
graphic equipment has long been an un- 
known factor Now it can be measured 
and guarded against before its insidious 
effect becomes serious 


Dosage control 

Victoreen X-Ray 
measuring instruments 

X-rai measurement of dosage establishes 
greater confidence and a definite under- 
standing of technique The unncrsal 
acceptance of ''i^jctorccn instrurncnts is 
a tribute to the adsancement of measure- 
ment as an essential factor in dosage 
control 


ExcUiswe foreign distribution 
The General Electric X-Ray Corp 


The Victoreen Instrument Co. 

5806 Hough Ave. Cleveland, Ohio 


RADIOLOGY 


xin 



. . . with this new Fluoroscopic Screen! 


Ion almost :o m ahs clicnusle liii\c «trneii to 
ilovtlop n more lirilliant niioro«copic fcrceii 
willioiit nirci ss ★ But nou tlic goal lias been 
rearlicil I’uttcrfon now offers fncli a screen made 
from a ne« fliiorc'ccnt niatcnal * Tlic new 
I’altcrson Tspe B riuoro'copic Screen i» about onc- 
tliinl more brilliant tban tlic Patterson '’Standanl"’ 
Fliioniscopic Screen Furtberiiiore, vilb tins new 
screen, till rc is all around sbaqier detail * ^oiismH 

Imd tlic Patterson lsi>c B Fluoroscopic Screen 
marks a derided slip fomanl in fliioro‘coj>\ and 


that It greatlj facilitates fluoroscopic diagnosis 
* You arc sure to be impressed bi a demon- 
stration of tins ncu screen And jour dealer voiild 
gladli give 'toil one * The Patterson Sen cn 
Compani, Dept R A D, Touanda, Penna,, USA 

Patterson 


'NT>>‘=irTiNc Screens rLuonosconc 

VOK7 T II I \ F I r Jl T r E ^ 


V ( K / I A 


r I r I A I I S T s FOR 


I r A R s 
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H\P3 RAtStP 
--^TOCEiatP. 
XBAYTItUi 
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-* iJT »? 


fc: f 


CASSETTE 

Drs Leonird, George design 


0 k 


VLRnCALVltl,/ 
OMIECK cr 
rcKUR 

- — y 



bWCTTE \ 



A CASSETTE WITH A CONVEX CURVE 

Described in this Journal, Vol XXVIII, No 2, August, 1932 


— FOR THE STUDY OF- 


Intraapsufar Iraaurcs of the ncct. ot the femur Base of skull Enure 
foramen magnutn Enure mandible, including the condtles Sphenoid 
sinuses Lateral ccrncal spine Manj other difficult problems 


A useful adjunct to any roentgenologist's office PRICE S33 00 with nets fast screens mounted 

CAMPBELL X-RAY COMPANY OF BOSTON, 100 Sudbun St , Boston, Mass 

Custom BiiiU X-Ra> Apparatm 



BY Mouth OR BY Vein 


n 


lodcikon giscn clear, sharp pictures 
of llic pall bladder sshclhcr giscn 
oralis or Inlrascnouslr 


Because of simpllcitv and freedom 
from reaction, the oral method is 
recommended for office adminis 


Iso lodeikon, inlrasenonslr adminis- 
tered, has the added adsanlngc of 
furnishing a method of determining 
hepatic function 

lodeihon and Iso lodeikon are the ong 
mat dies developed b\ Graham and his 
associates for gnU bladder diagnosis 
Send for eomplete Hteritorc* 


pn 


lODElKON 

Ot%E OF 1500 FINE CHEMtCALS 





CHEMICAL WORKS 


errnvn x ufATl.rACKRODT STS 


ST LOUIS MO 



Jour Times the Tower . . . 

THE HEW WAITE SHOCKPROOF BEDSIDE UHIT 



i'finrAjiroo/’ Utad Inxcrrcd (o n 
/laint irhtTf i( trifl j)n»» ujiifpr 
n bed 


1 Permits c\cr\ concei\nlilc t%iic of bedside radioirmplij or 

fluoroscopy , , ^ , 

2 Tlic use of on oil-imnicrsed X-rnj tube— my ented nnd patented 
by Dr Harrs T Wade— assures complete safety from lugh 
y oltapc. 

3 Dcyclops full 89,000 yolts—far more tlian any oil-iniiiiersed 
sbockisroof nedside Unit nyallable bcrctofore. 

4 lulie bead inaj lie tilted to cyers concciyaliie angle 

5 Can be operated aboyc or belou hospital lied 

C Has 49 steps of auto transfomicr control 

7 I acb Imllon number on control panel represents actual kilo- 
yoUngc. 

8 Mount* d lead-lined boa. for carrying cassettes. 

9 Hnlr-Ilnc focus X-raj tube. 


Main ixin ByiUTas 180, dcscriliing 
tlir 111 iny iiilmstlag ii-cs to yyliiiii 
tills CMCptiiinnl and economic il unit 
can lie put U also contains coiiiplctc 
riillivr iplili tc(linii|iie cliirl for use 
mill tills madiiiR 



PICKER X-RAY 

• CORPORATION • 

300 Fourth Avenue, Ne« York, N V 
Supenor at 30lb Street, Cleveland, Ohio 
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This Radiographic 
Stand simplifies 
positioning . . . 

H E(\D, chest, shoulders, elbows, gall-blDdder, kid- 
nejs — ^^^lual!y all radiography may be facih- 
tated Milh this Eastman Mobile Radiographic 
Stand For it greatly simplifies positioning It is 
easilj adaptable to anj demand You adjust it to 
your patient instead of making y our patient comply 
with the requirements of the apparatus 
The Eastman Mobile Radiographic Stand rolls 
easily to n hcroi cr you want it It goes anjnvhere in 
the laboratory It can be taken to the bedside 
\Micn read) for use, toggle joints lower the Inpod 
legs to the floor The stand becomes ngidlj fixed 

Adaptable — Versatile 
Convenient controls raise or low cr the column The 
top can be set sccurelj at any angle from honronlal 
to vertical Pro^ ision is made for attaching a Polter- 
Bucky diaphragm and a cassette-changing tunnel 
For so versatile and valuable a piece of equipment, 
the Eastman hlobile Radiographic Stand lakes up 
^ ery little room It coa ers onlj a 30-mch square of 
floor space. 

The pneo of the Eastman Mobile Radiographic 
Stand IS only $125 Send the coupon for complete 
details concerning this valuable aid to facility and 
to patient comfort in radiographic procedure 


EASTMAN KODAK COMPANY * Afrdical DJH»for» 

361 State Str<rrt Ilocbreier N T 

Geotlemcnt PIea«c wend me your free folder deecrIbItiB the 
Kantmnn Mobile nodloftraphlc Slond 

Name 

No &SU 

aiy «. State 



Posture for sinus radiography Stand top 

at 23° angle 



The stand top set in horizontat position to 
radiograph etboir 



Posture for gatt-btadder or gastro-intestinal 
examination Stand top cerlteal 


Eastman Mobile 
Radiographic Stand 

EASTMAN KODAK COIMPANY 

Rochcfller, York 


Annual Meetins, Dec 3—7, 1934, at Memphis 
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^^^I^EVELOPMENT of the “horseless 
carnage” of yesterday has pro- 
duced the motor car of today — a 
mechanical marvel of speed, beauty 
and utility 

Development of x-ray film by 
Du Pont has produced Blue Base, the 
recognized standard. 


DU PONT FILM MANUFACTURING 
CORPORATION 

35 WEST 45th STREET NEW YORK CITY 
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GENERAL INFORMATION 


Radiology is entered as second class matter April 23, 
1934. under the Act of August 24, 1912 Radiology 
IS pnnted at and distributed on the 15th of each month 
from 20ih and Northampton Streets, Easton, Pennsyl- 
vania, IS published by the Radiological Society of 
North America as its official Journal SubsenpUon 
rale, «(3 00 per annum Canadian and foreign postage, 
SI 00 additional Single copies, 75c each All cor- 
respondence relative to business matters connected 
with the Radiological Socict> of North Amcnca and 
Radiology or remittance for non-member subscrip- 
tions should be made pajable to the Radiological 
Societj of North Amcnca and should be addressed to 
the Secretarj -Treasurer, Donald S Childs M D , 007 
Medical Arts Building, Siwacusc, New York In re- 
questing change of address, both the old and the new 
address should be gi\en 


Radiology is published by the Radiological SoactY 
ot North Amcnca. under the supervision ot a Pubhea- 
tion Committee, who reserve the nght to reject any ma- 
terial submitted for publication, including adsertisc- 
ments All coircspondcncc rclatmg to publication of 
papers should be addressed to the Editor, Leon J Men- 
ttlle, M D , 1201 Matson Blanche Bldg , A’eic Orleans, 
Louistaiia Ongmal articles will be accepted only intli 
the understanding that thci arc conlnbutcd solU> to 
Radiology Articles in a foreign language will be 
translated it acceptable Manusenpts should be type- 
written double spaced, with wide margins on good 
paper, and the original, not a carbon cop} , submitted 
U IS advisable that the author keep a carbon cop> , as 
used manusenpts will not be returned The author’s 
lull address should appear on the manuscript. Photo 


graphic prints should be clear and distinct and on glossy 
paper, preferably mounted Drawings and charts 
should be in India ink on white paper Blue prints wiU 
not reproduce satisfactonly All photographs and 
drawings should be numbered, the top should be indi- 
cated, and each should be accompanied by a legend with 
a corresponding number Authors are requested to 
indicate on pnnts made from photomicrographs the 
different types of cells to which attention is directed by 
drawing lines in India mfc and writing in the margin 
The hnes will be reproduced, and the words will be set 
in type. 

The Society will furnish a certain number of cuts 
and fifty repnnts to authors ot papers read before the 
First American Congress of Radiology or submitted tor 
publicabon subsequent to the beginning of January, 
1934 Please address all orders for repnnts to the 
Radiological Society of North America GOT Medical 
Arts Bldg , Syracuse, Nevi York 

Rate for "want" advertisements for insertion in 
Classified Scebon is 8 cents per word, mimmum charge 
52 00 Remittance should accompan> order Rates for 
display ad\erbsements furnished upon request 

Dues to the Radiological Society of North Amcnca 
include subsenpbon to Radiology and should be paid 
to Donald S Childs, M D , Secretary-Treasurer, COT 
Medical Arts Bldg , Syracuse, Nev York 

Inquines regarding the program of the meeting of 
the Socict} for the current j car should be sent to the 
President 

The Editor accepts no rcsponsibiUt} for the opinions 
expressed b} the contnbutors We cndca\ or to publish 
the papers as submitted, reserving the nght to introduce 
such cliangcs as mat be ncccssarj to make Uic contnbu- 
tioiis conform to our editorial standards 


Contents ot Radiology copj-nghted by The Radiological Society of North Amcnca Inc. 



Is WATER COOLING 
OF RADIOGRAPHIC TUBES 




flCC 


■essa^ • 


All Westinghouse radiographic tubes have 
the highest ratings consistent with their 
focal spot sires — and yet none of them 
requires water cooling Why? Because the 
massive copper anode stem originated by 
Westinghouse has such very high thermal 
capaatyand such excellent heat-conducting 
propetties that water cooling, with us 
attendant troubles and annoyances, is un- 
necessary Attached to the anode stem is a 
radiator of unique design, giving excellent 
cooling effect without corona. 

But radiator cooling is only one of the 
many features of the new Westinghouse 
Radiographic X-Ray Tubes The band focus 
principle, the logical graduanon of the 
senes, the protective internal shielding, the 
Thermocouple and meter, all are of great 
importance — and all are described m detail 
in Bulletin No 502 , which we will gladly 
send you on receipt of the coupon below 

Wesimghome X-Ray Tubes are handled 
by ALL first-class dealers 

Wtstinghousc X Rajr Cempany, Inc , Long Iiland Oty, N Y , Dept E<ft 

Send me complete ftdormafJon regarding the neu hue oj Weitinghene \ Ray ttthes 
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A I I A. New Air-Cooled Coolidge 
^1/ ImJ Deep Therapy Tube , . . . 
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Jll'IL 

General 


I "THIS additton to the Universal senes 
I I of Coolidge tubes offers higher 
[ moximum energy ratings than its 

^ predecessor, the 4U, by the use of a 

larger focal spot The ratings i 

200 Kv p, 10 ma , continuous — 
or 220 Kv p , 8 ma , continuous — 
on single phase rectified circuits 
other than constant potential 

200 Kv p^ 8 mo^ continuous — 
on constant potential circuit 

Attention is called to the thick tungsten 
disc ond molybdenum shonk which re- 
j place the Universal type anode of the 
I 4U They are designed and treated to 
I stand up under operating temperatures 
without danger of mechanical failure, 

I bowing, or gas liberation 

Radiologists will be interested in 
learning that the reliable performance 
they have long experienced with the 
4U IS also characteristic of the new 
4UD, with the added advantage 
e?5; of higher energy ratings. 
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FURTHER EXPERIENCE AS TO THE VALUE OF PRE-OPERATIVE IRRADIATION WTH X-RAYS OR 
RADIUM AND WITH PRE- AND POST-BIOPSY IRRADIATION WHILE SUBMITTING THE 
SEaiONS TO A NUMBER OF EXPERIENCED SURGICAL PATHOLOGISTS 

By JOSEPH COLT BLOODGOOD, M D , Baltimore 


T =HE idea of pre-operative or pre-biopsy 
irradiation is not mine alone It has 
been practised by others in a number 
of the well-knoivn cancer clmics through- 
out the cmhzed world Nevertheless, post- 
operative and post-biopsy irradiation is 
tlie rule, while, from ray experience, it 
should be the exception 

In tlie "Annals of Surgery” for Novem- 
ber, 1932, was published my article read 
by title before the American Surgical 
Association in May of that year The 
full title was t\Tien should Irradiation 
inth Radium or X-rays Precede Opera- 
tion, or be Employed mthout It^ 

In this article I quoted the T\ork of 
Keynes, of St Bartholomew’s Hospital, 
in London, published in the "British Jour- 
nal of Surgery” for Februarjs 1932 I was 
much impressed not only by his contribu- 
tion, but by my \nsit to his clinic m the 
pre\aous ^lay His method of treatmg 
inoperable cancer of the breast by inter- 
stitial radium salt needles, as illustrated 
in Figure 1 of m}' article, u as practised 
quite commonly by a smaller group of 
surgeons m London when I was tliere m 
the vSpnng of 1912, almost two vears ago 
'Ihcre seemed to be no quesUon but that a 
number of the cases so treated appeared 
to be dimcallv well and free from definite 
rcciirrciiccs, and a number had passed tlie 
two- and three-} car limits I ha\c seen 
onL definite three-} ear cure in Dr Henr} 's 


Cancer dime, in Regina, Canada I 
have two such cases of my oivn — both 
hvmg and apparently weU to-day, three 
and one-half and two and one-half years, 
respectively, since treatment 

I pubhshed a second paper m the "An- 
nals of Surgeiy” for November, 1933, 
the title of which was “Pre-operative Ir- 
radiation in Cancer of the Breast, with 
and wthout Biopsy ” Here I confined 
my studies largely to recent obsenmtions 
in which irradiation was done, not in con- 
junction wuth operation, but as a measure 
precedmg tlie complete operation and when 
incomplete operations were practically 
forced upon us by the patient’s refusing, 
or not being physically fit for the complete 
operation This paper was read for me by 
Dr Max Cutler before the Congress of 
Radiology, held in Chicago in September, 
1933 

Since returmng from my xnsit to the 
cancer clinics in Pans and London, I have 
interested myself much more in the em- 
ploj'ment of x-rays and radium as a pre- 
operati\e and pre-biopsy measure, and 
ha\e attempted to establish certain defi- 
nite rules 

All recurrent tumors— whether operable 
or not— irrespectue of their known path- 
oiog}, ha\e been gl^en the benefit of a 
uiorough course of irradiation, eitlier wnth 
deep x-rays or with radium in some form 
There is plenty of CMdence to }usli[y 
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T his addition to the Universal senes 
^ of Coolidge tubes offers higher 
j moximum energy ratings than its 
I predecessor, the 4U, by the use of a 
j larger focal spot The ratings 

J 200 Kv p, 10 mo, continuous — 

1 

or 220 Kv p , 8 ma , continuous — 
on single phase rectified circuits 
other than constant potential 

200 Kv p, 8 mo, continuous — 
j on constant potential circuit 

I Attention is called to the thick tungsten 
disc ond molybdenum shonk which re- 
I place the Universal type anode of the 
I 4U They are designed and treated to 
j stond up under operating temperatures 

' without danger of mechanical failure, 
bowing, or gas liberation 

Radiologists will be interested in 
learning that the reliable performance 
they have long experienced with the 
4U IS also characteristic of the new 
4UD, with the added advantage 
of higher energy ratings. 
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permanent cure Nevertheless, I have 
a feu examples of permanent cures after 
operations for recurrent adamantine car- 
cinomas ivhich have had no pre-operative 
irradiation, and in one of tliem the con- 
tmuit) of the lower jaw was presented 
It IS thirteen years since this operation 

Ultimately I hope to publish in this 
Journal further e\ndence of the essential 
lalue of irradiation as the first treatment 
for recurrence after any type of operation 
for any type of tumor, even abdominal, 
before attemptmg further operative in- 
tervention 

Anotlier rule recently formulated is to 
attempt irradiation first in certam operable 
tumors the complete removal of which 
means unusual mutilation, such as a cancer 
of the lower end of the rectum mvolvmg 
the sphincter I have recently been 
through such an expenence with Dr 
Bumam at Dr Kelly’s Institute The 
patient was a female aged over forty 
There had been bleedmg and discomfort 
of three months' duration A biopsy had 
been done, distinctly showing an adeno- 
carcinoma of the rectum The ulcer was 
oblong in shape and the size of two twenty- 
five-cent pieces, so close to the sphincter 
that it would have been dangerous to at- 
tempt to save the sphincter Dr Bur- 
nam agreed to trj’’ irradiation on the same 
pnnciple as for a cancer of the cennx 
He applied daily for tivo weeks a very 
large amount of radium in emanation 
It produced little or no discomfort, there 
was no imtation of the rectum, the ulcer 
rapidly healed (about as rapidly as a siim- 
lar ulcer of the oral ca\ ity), and tlie rectum 
IS nonnal to-day, more than two months 
since Uie first treatment 

In a second paper I hope to bnng ou t some 
strikingly faiorablc results after irradia- 
tion of inoperable cancers of the rectum 
This was my first expenence watli an op- 
erable tumor 

All of us must remember tliat in the 
eiohition of the irradiation treatment of 
cancer of Uic cemx it was tned first in 
inoper.ible cancer, and the results in this 
group were <50 sinking that tlic early 


pioneers in a few" cancer dimes throughout 
the cixnhzed world attempted it next in 
late, but apparently operable, cancers 
Then a few of them ceased operahng for 
cancer of the cemx and substituted ir- 
radiation The majority of authonties 
to-day agree that irradiation with radium 
and deep x-rays is the treatment that 
promises most in all types of cancer of 
the cervix, and the best results are reach- 
ing 35 per cent, varymg from less than 
10 to more than 90 in the four group 
grades of cancer of the cemx 

As in my two above-mentioned previous 
papers, I emphasize the great value of pre- 
operative and pre-biopsy irradiation of 
all bone tumors, and I am now mduding 
lesions of the jaw, whether they involve 
teeth or not, in this rule I will not dis- 
cuss this further here, because I now have 
in preparation an artide on irradiation of 
bone tumors, to be presented before tlie 
fiftieth anmversary of the Memonal Hos- 
pital in New York, and if I can not publish 
the full article m this Journal there will 
be an abstract sent to the Editor 

Pre-operative and pre-biopsj" irradia- 
tion of such bone tumors as are suspiaous 
of malignancy on x-ray examination, are 
pretty well estabhshed Just how long 
one should persist in the irradiation treat- 
ment is not yet estabhshed, but one must 
remember that there is danger in too long 
attempts, as in too short attempts 

Breast Tiiviors — In the past tivo years, 
due to the mcreasing number of doubtful 
breast tumors explored for biopsy in my 
own clmic, and among those sent to me 
for diagnosis, I have been forced to take 
a different xnew of the former rule of ad- 
xnsing the complete operation when the 
pathologists are in doubt as to the malig- 
nant nature of the breast tumor excised 
and submitted to frozen section in the 
operating room 

I am not yet prepared to adi isc ir- 
radiation before tlie immediate complete 
operation wlicn the section shows an un- 
doubted malignant tumor But reccntlj', 
in special cases, when we ha\e exased tlie 
clinically doubtful tumor of x'er}" short 
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this For example, m small cancers of 
the skm, especially of tlie face, recurrent 
after any procedure, the chances of a per- 
manent cure are reduced at least to GO 
per cent by excision ivitli a margin suffi- 
aent for the primary tumor In a num- 
ber of these cases there has been no further 
treatment beyond irradiation I am con- 
vinced that tins rule should be given care- 
ful consideration by operators No harm 
can be done by proper irradiation in tliese 
recurrent cases which are apparently sbll 
operable 

My most reeent example is as follows 
Nine years ago I excised a lesion about 
the size of a ten-cent piece, v ith a margin 
sufficient for a primary basal-cell cancer of 
the face It had been present off and on 
SLX years and had received inadequate 
x-ray treatment I have just examined 
the sections again The small basal-cell 
cancer has apparently a free margin of 
umnfiltrated normal tissue about it Yet, 
after more tlian eight years of an appar- 
ently normal scar a little ulcer (about 
tliree mm in diameter) has formed, co\ crcd 
mth a scab It has not healed with daily 
applications of narm water and soap 
followed by alcohol and petrolatum It 
IS still \er)' small and could be excised 
until a margin larger than the scar mthout 
lca\nng an unsightly new scar It is my 
opimon that the majority of my colleagues 
m operative surgery would operate again 
But I have sufficient endence to show 
that tins patient's clianccs of a permanent 
cure are better wntli irradiation, irrespec- 
tive of whctlicr excision is performed or 
not, and I propose to repeatedly bnng 
before such of my colleagues as are re- 
sponsible for tumor w'ork the idea of the 
rule in all recurrent tumors, irrespective 
of their pathologic nature (even lipoma 
and dermoid cysts), to give irradiation 
first 

There is a second recurrent tumor that 
establishes a new rule in regard to adaman- 
tine caremoma of the body of the lower 
jaw This patient came under obsenm- 
tion six months ago with a scar 2 5 cm m 
length, beginmng 2 cm m from the angle 


of the jaw^ One could easily see and feel 
an expansion of the bone beneath this 
scar, and m the x-ray film one could see 
numerous light areas mrxed with bone 
areas occupymg the body of the jaw be- 
neath and beyond the scar I was also 
sent a section removed from this jaw in 
1920, almost four years ago, and this 
showed an adamantine caranoma m scar 
tissue YTien this patient w'as operated 
upon in 1929 it w'as a recurrent tumor 
after operations in 1915 and m 1921 So 
It IS almost twenty years since the first 
tumor W'as curetted At each operation 
curetting was performed After the opera- 
tions in 1921 and 1929, x-ray therapy was 
given Subsequently, as I said above, a 
section, obtained at the first operation, was 
sent to me The microscopic picture is 
tjqncal of adamantine caremoma, without 
Uie scar tissue which predominates in the 
last section 

I had never obsen'ed this tumor to re- 
main so small after so many years and so 
many curetting operations The question 
of therapy rested between irradiation and 
resection of the body of the nght lower 
jaw In mew of my new rule to try ir- 
radiation first, this patient was given a 
ver}' thorough treatment accordmg to the 
so-called Coutard method by Dr Bumam 
and Dr Neal, m Dr Kelly’s Radiothera- 
pcutic Institute Pam and tenderness 
were quickly reheved, and at the end of 
two weeks, the patient left — free of pain 
and conmneed that he was very much un- 
proved He returned m two months for 
observation, and, as the swellmg had en- 
tirely disappeared and the scar felt to the 
patient as it had before the recurrent 
sw'ellmg, he was given a second course of 
treatment 

The attitude toward pre-operative ir- 
radiation m this case first gave the patient 
the benefit of a cure or a retardation of 
grow'th by irradiation alone Further- 
more. It increased the chances of complete 
eradication by a resection of the body of 
the lower jaw I have every evidence 
that the delay for thorough and repeated 
irradiation will mcrease the chances of a 
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permanent cure Nevertheless, I have 
a few examples of permanent cures after 
operations for recurrent adamantme car- 
cinomas which have had no pre-operative 
irradiation, and m one of them the con- 
tinuity of the lower jaw was preserved 
It IS thirteen years since this operation 
Ultimately I hope to publish in this 
Journal further evidence of the essential 
value of irradiation as the first treatment 
for recurrence after any type of operation 
for any type of tumor, even abdommal, 
before attempting further operative in- 
tervention 

Another rule recently formulated is to 
attempt irradiation first in certain operable 
tumors the complete removal of which 
means unusual mutilation, such as a cancer 
of the lower end of the rectum mvolvmg 
the sphmcter I have recently been 
through such an expenence with Dr 
Bumam at Dr Kelly’s Institute The 
patient was a female aged over forty 
There had been bleedmg and discomfort 
of three months' durabon A biopsy had 
been done, distmctly showmg an adeno- 
caranoma of the rectum The ulcer was 
oblong m shape and the size of two twenty- 
five-ceut pieces, so close to the sphmcter 
that it would have been dangerous to at- 
tempt to save the sphmcter Dr Bur- 
nam agreed to try irradiation on the same 
pnnaple as for a cancer of the cervix 
He applied daily for two weeks a very 
large amount of radium m emanation 
It produced httle or no discomfort, there 
was no imtation of the rectum, the ulcer 
rapidly healed (about as rapidly as a simi- 
lar ulcer of the oral cavity), and the rectum 
is normal to-day, more than two months 
since the first treatment 
In a second paper I hope to bring out some 
strikingly favorable results after irradia- 
tion of moperable cancers of the rectum 
This was my first expenence with an op- 
erable tumor 

All of us must remember that m the 
evolution of the irradiation treatment of 
cancer of the cervix it was tned first in 
inoperable cancer, and the results m this 
group were so staking that the early 


pioneers m a few cancer chmcs throughout 
the civilized world attempted it next in 
late, but apparently operable, cancers 
Then a few of them ceased operating for 
cancer of the cervix and substituted ir- 
radiation The majonty of authonties 
to-day agree that irradiation ivith radium 
and deep x-rays is the treatment that 
prormses most in all types of cancer of 
the cervix, and the best results are reach- 
mg 35 per cent, varymg from less than 
10 to more than 90 in the four group 
grades of cancer of the cemx 

As m my two above-mentioned previous 
papers, I emphasize the great value of pre- 
operative and pre-biopsy irradiation of 
all bone tumors, and I am now mcluding 
lesions of the jaw, whether they mvolve 
teeth or not, m this rule I will not dis- 
cuss this further here, because I now have 
m preparation an article on irradiation of 
bone tumors, to be presented before the 
fiftieth anmversary of the Memonal Hos- 
pital in New York, and if I can not pubhsh 
the full article m this Journal there will 
be an abstract sent to the Editor 

Pre-operative and pre-biopsy irradia- 
tion of such bone tumors as are suspicious 
of mahgnancy on x-ray exammation, are 
pretty well estabhshed Just how long 
one should persist m the irradiation treat- 
ment IS not yet estabhshed, but one must 
remember that there is danger m too long 
attempts, as m too short attempts 

Breast Tumors — In the past two years, 
due to the mcreasmg number of doubtful 
breast tumors explored for biopsy m my 
own dime, and among those sent to me 
for diagnosis, I have been forced to take 
a difierent view of the former rule of ad- 
vismg the complete operabon when the 
pathologists are in doubt as to the mahg- 
nant nature of the breast tumor excised 
and submitted to frozen section m the 
operatmg room 

I am not yet prepared to advise ir- 
radiation before the immediate complete 
operation ivhen the section shows an un- 
doubted mahgnant tumor But recently, 
m speaal cases, when we have excised the 
clinically doubtful tumor of veiy short 
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this For evample, m small cancers of 
the skm, especially of tlie face, recurrent 
after any procedure, the chances of a per- 
manent cure are reduced at least to 60 
per cent by excision mth a margin suffi- 
aent for the primary tumor In a num- 
ber of these cases tliere has been no further 
treatment beyond irradiation I am con- 
vmced that this rule should be given care- 
ful consideration by operators No harm 
can be done by proper irradiation in these 
recurrent cases which arc apparently still 
operable 

My most recent example is as follows 
Nine years ago I excised a lesion about 
the size of a ten-cent piece, i\ ith a margin 
suffiaent for a pnmary basal-cell cancer of 
the face It had been present off and on 
SIX 5'ears and had received inadequate 
x-ray treatment I have just examined 
the sections again The small basal-cell 
cancer has apparently a free margin of 
umnfiltrated normal tissue about it Yet, 
after more tlian eight years of an appar- 
ent!} normal scar a little ulcer (about 
tlirce mm in diameter) has formed, covered 
wth a scab It has not healed with daily 
applications of i\arm water and soap 
followed by alcohol and petrolatum It 
IS still ^er}’^ small and could be exased 
intli a margin larger than the scar without 
leaimg an unsightly ncu scar It is my 
opimon that the majont) of my colleagues 
in operative surgerj' would operate again 
But I have sufficient cindence to show 
that this patient’s chances of a permanent 
cure are better wnth irradiation, irrespec- 
tive of whetlier excision is performed or 
not, and I propose to repeatedly bring 
before such of my colleagues as are re- 
sponsible for tumor wmrk the idea of the 
rule m all recurrent tumors, irrespective 
of their patliologic nature (even lipoma 
and dermoid cysts), to give irradiation 
first 

There is a second recurrent tumor that 
establishes a new rule in regard to adaman- 
tme carcinoma of the body of the lower 
jaw This patient came under observa- 
tion SIX months ago with a scar 2 5 cm m 
length, begmmng 2 cm m from the angle 


of the jaw One could easily see and feel 
an expansion of the bone beneath this 
scar, and in the x-ray film one could see 
numerous hght areas rmxed with bone 
areas occupying the body of the jaw be- 
neath and beyond the scar I w^as also 
sent a section removed from this jaw in 
1929, almost four years ago, and this 
showed an adamantine caranoma in scar 
tissue inien this patient was operated 
upon in 1929 it was a recurrent tumor 
after operations in 1915 and in 1921 So 
it is almost tw'enty years since the first 
tumor w'as curetted At each operation 
curetting was performed After the opera- 
tions in 1921 and 1929, x-ray therapy was 
given Subsequently, as I said above, a 
section, obtained at the first operation, was 
sent to me The rmcroscopic picture is 
tjqiical of adamantine caremoma, without 
Uie scar tissue which predominates m the 
last section 

I had never observed tins tumor to re- 
main so small after so many j^ears and so 
many curetting operations The question 
of tlierapy rested between irradiation and 
resection of the body of the nght lower 
jaw In \new of my new rule to trj'' ir- 
radiation first, this patient was given a 
ver}’^ thorough treatment accordmg to the 
so-called Coutard method b}'" Dr Bumam 
and Dr Neal, m Dr Kelly’s Radiothera- 
peutic Institute Pam and tenderness 
Were quickly reheved, and at the end of 
two weeks, the patient left — free of pam 
and comnneed that he was very much im- 
proved He returned in two months for 
obsenmtion, and, as the swellmg had en- 
tirely disappeared and the scar felt to the 
patient as it had before the recurrent 
swellmg, he was given a second course of 
treatment 

The attitude toward pre-operative ir- 
radiation m this case first gave the pabent 
the benefit of a cure or a retardabon of 
groivth by iiradiabon alone Further- 
more, it increased the chances of complete 
eradicabon by a resection of the body of 
the lower jaw I have every evidence 
that the delay for thorough and repeated 
irradiabon wall mcrease the chances of a 
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nally Three months later we exased the 
breast and grafted skm I have discussed 
this case m detail in two previous papers 
No glands could be palpated, none were 
removed, because the patient was dis- 
tinctly a bad operative nsk I have not 
seen this patient since her stormy recovery 
from the operation, but both the woman 
and her physiaan wnte me that her gen- 
eral health is excellent and there is no 
sign of recurrence I am not confident 
that anything is gained by the removal of 
the breast with a large area of skm As 
previously reported, although we found 
areas of cancer in the stamed sections, 
there was no growth of cancer cells in the 
cell culture by Dr and Mrs Gey 
Pre-operabve Irradtatwn m Operabh Car- 
eer — As far as I can learn, the majority of 
surgeons of large experience prefer the com- 
plete operation without delay or withm 
a few days after a short and, m my opm- 
lon, mcomplete pre-operative irradiation 
I beheve to-day that when one selects pre- 
operative irradiation for operable, clim- 
cally distmct cancer of the breast, the 
irradiation should be of the same mtensity 
and the same duration as for inoperable 
cancer of the breast This is a point 
that can not be settled by anyone’s ex- 
perience to-day I am selecting these 
cases among patients of extreme age, or 
who are very bad operative nsks, or who 
refuse operation — it is a small group 
So far, all results have been favorable 
At the present time m my chmc the ma- 
jonty of cases of chmeal cancer of the 
breast which are distinctly operable and 
chnically favorable are subjected to im- 
mediate operation Those climcaUy un- 
favorable are irradiated first As far as 
I can make out, no case irradiated first 
has lost any chances of a permanent cure 
by operation But for comparison there 
must be two groups of operable cancer 
of the breast, chmcally malignant — those 
operated on without pre-operative irra- 
diation, and those ivith such irradiation 
Chnically Doublfnl Tumors of Ike Breast 
— In my obseri^ation this group has been 
increasing more than any other As a 


rule, the duration of the breast symptoms 
has been less than one month There is 
a single, defimte, palpable lump, which if 
larger than a twenty-five-cent piece, trans- 
illuminates dark, or, if smaller, trans- 
illummates hght or doubtful In any event, 
the operator feels that this palpable 
lump should be explored and removed 
(unless it proves to be a blue-domed cyst) , 
bemg submitted to immediate frozen sec- 
tion in the operating room, when this is 
possible 

These tumors, distmctly bemgn in gross 
appearance and frozen section, at explora- 
tion, fall mto the following classes The 
common blue-domed cysts, the distmct 
galactoceles and chrome breast abscesses, 
less frequently, the mtracystic papillomas, 
and the distmctly encapsulated fibro- 
adenomas or intracanalicular myxomas 
The type of tumor mcreasmg to-day is 
the non-encapsulated sohd tumor, most 
of which are areas of chrome cystic mas- 
titis, and some are chrome lactation mas- 
titis without pus Many of these tumors 
are very difficult to distinguish from can- 
cer m the frozen or permanent section, 
espeaally when the patient is pregnant 
or lactatmg They must be placed m a 
group called “rmcroscopically doubtful 
tumors ” I have discussed them m the 
‘‘Archives of Surgery” for 1921 (III, 445), 
and, more recently, m the ‘‘American 
Journal of Cancer,” 1932 (XVI, 103) 

The new pomt I wish to make is this 
The majority of the rmcroscopically doubt- 
ful tumors exposed by surgeons and surgi- 
cal pathologists of average abihty and ex- 
perience wall ultimately prove to be be- 
mgn There is httle or no nsk m exasmg 
such a tumor, waitmg for the wound to 
heal, and then subjectmg it to a thorough 
course of irradiation Dunng this penod 
sections should be submitted to a number 
of pathologists VTien there is disagree- 
ment among them, the chances are that 
the tumor is benign and nothmg further 
need to be done If the tumor is agreed 
upon as being malignant, the majonty 
of surgeons to-day will prefer to follow the 
P^o-operative irradiation by the complete 
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duration and found it to be microscopi- vertebrae, and x-ray examination revealed 
cally cancer, I have, for special reasons, metastasis The discomfort from this has 
submitted the patient to irradiation rather been entirely reheved by the uradiation 
than to the complete operation, and m There is no doubt but that these two pa- 
some of these cases the complete operation tients with cancer en cmrasse are much 
has not yet been performed This study more comfortable than any other two sub- 
is approaching its completion and is to be jected to complete operation and post- 
presented before the Surgical Section of operative irradiation 
the American Medical Assoaation I am In the past two years two chmcaUy be- 
gi\nng here a bnef abstract of this paper, mgn breast tumors have been excised be- 
which will ultimately be published in the cause frozen sections in the operatmg room 
“Journal of the Amencan Medical Asso- were diagnosed not only cancer, but graded 
ciation ’’ IV, acute caranoma There were no 

Breast Ttmors in which it Seems Wiser chmcal evidences of cancer en cmrasse 
to Perform Irradiation First Cancer en There was metastasis to the base and mid- 
cmrasse — This can be recogmzed dim- glands On account of the grading of 
cally by the increased weight and the the tumor, the electnc cautery was em- 
edema of the breast, the pig skin over the ployed in the dissection and a large area 
breast, and a verj' peculiar redness of the of skm removed, to be followed by graft- 
skm of the breast, whether it is involved mg Very quickly, m spite of post- 
or not ivith pig skin When I contrast operative irradiation, there developed in 
the results m the patients whom we first the skin about the grafted area first skin 
saw with cancer en cmrasse, and m ivhom. metastasis, then cancer en cmrasse Both 
the condition was distinctly inoperable , \ p atients succumbed to the disease withm 
with those m more recent jears m whom^tn’o years, suffering greatly meanwhile 
the condition was operable and for whom Therdore, if, at the exploratory excision, 
most complete operations were performed the sections of the tumor removed are 
with the cautery or the electnc needle, defimtely cancer and positively of Group 


followed by post-operative irradiation, I 
find that the first group, when left ab- 
solutely alone, were more comfortable up 
to the tune of death than the second group, 
subjected to complete operation followed 
by irradiation Three and one-half years 
ago I asked my colleague, Dr Max Kahn, 
to irradiate a patient with cancer en cui- 
rasse which, although extensive, was still 
operable This patient is Innng to-day, 
almost three years and six months She 
suffers no discomfort, there is great im- 
provement m the local condition 

A second case of cancer en cmrasse, 
distinctly operable, was referred to Dr 
Bumam for irradiation The weight and 
edema of the breast have disappeared, 
a distmct lump m the upper inner quad- 
rant and a few palpable glands m the axilla 
have disappeared to palpation, the pig 
skm and erythema have ahnost gone 
After some weeks of treatment, she began 
to have pam m the cervical and thoracic 


IV, acute carcmoma, the wound should be 
cauterized with the thermal cautery and 
closed with dramage, and the breast, 
axilla, and supraclavicular area subjected 
at once to deep x-ray therapy, or the four- 
gramme pack, or some type of mtersti- 
tial irradiation I beheve it is safer not 
to perform the complete operation in can- 
cer en cmrasse 

Inoperable Cancer of the Breast — Every- 
one now seems to agree that this group 
should be subjected to irradiation first, 
and that there should be one or more 
courses of such irradiation (I will not 
discuss m this paper the methods of ir- 
radiation, except that one named for 
Coutard ) I have one such case, now 
hvmg two years The treatment was 
given by Dr H A Kelly and his son and 
consisted in the implantation of radon 
seeds, followmg the method of Mr Keynes, 
of England, in addition to radium emana- 
tions in larger amounts apphed exter- 



COMBINED SURFACE AND INTERSTITIAL RADIATION IN THE TREATMENT 

OF MAMMARY CANCER* 

By ALBERT SOILAND, M D , Angeles 


llimADIATION therapy— that ever-chang- 
W ing, ever-progressing, and always 
fascmating branch of medical sa- 
ence — demands new recogmtion as a 
therapeutic arm of major importance m the 
management and treatment of cancer of 
the breast This disease, smce its earliest 
recogmtion, has been considered as a 
purely surgical problem This mewpomt, 
however, is now bemg challenged from 
observers m different parts of the world 
From the Continent, several well-known 
radiologists assure us that either x-rays 
or radium, applied accordmg to their 
own particular method of procedure, gives 
results which are equal to, or better than, 
those reported by surgery While the 
significance of this opunon has not yet 
been accepted openly m Amenca, there are, 
nevertheless, a considerable number of 
individuals here who axe slowly but surely 
forcmg upon their surgical confreres a 
reahzation that both x-rays and radium 
are, at least, strong ahies of, if not actual 
substitutes for, surgery m the treatment 
of this devastatmg disease 

The most recent report of Hermann 
Wmtz,^ one of the staunch supporters of 
radiation therapy at Erlangen, Germany, 
gives results in the treatment of car- 
cmoma of the breast by x-rays alone over a 
period of fifteen years, and presents conclu- 
sions which demand the attention of all 
those interested m carcmoma of the breast 
It would appear to the open-mmded that 
Wfintz has secured sufficient evidence from 
his work to place his results on a parity 
ivith, or even better than, those obtamed 
in the best of surgical circles In fact, 
Howard C Taylor, Jr , who reviews* 
his work, states m conclusion 


' Read before the American Congress of Radiology 
nt Chicago, Sept 25-30, 1933 
* Dcutsclie med Wchnschr , 1031 
’ Am Jour Cancer, September 1932 


“This paper is an important one on account 
of the large number of cases, the mvanable 
imcroscopic proof of diagnosis, and the manner 
m which the statistics have been compiled 
Wmtz himself is conservative m the statement 
of his conclusions, although he points to the 
superior results obtained m Groups II and III 
(Stemthal) to those obtamed m surgeiy 
Nevertheless, one cannot but conclude that, 
can the figures of Wmtz be dupheated in other 
clinics, the simple surgical treatment of breast 
cancer will have difficulty in maintaimng its 
present position However, such duplication 
has yet to be observed 

“The emphasis upon the unrehabdity of sta- 
tistics on breast cancer as compared to utenne 
cancer, m which the pnnciple of reportmg 
five-year cures on the basis of aU cases ob- 
sen'ed (absolute cure rate) has been umversally 
adopted, appears very pertinent ” 

So much for the x-ray side of the ques- 
tion Now let us cross the Channel and 
observe what one of our Bntish colleagues, 
Geoffrey Keynes, says on “The Radium 
Treatment of Carcmoma of the Breast,”'' 
as ably abstracted by Howard C Taylor, 
Jr ‘ 

"The problem m 'the treatment of carcmoma 
of the breast by radium is exactly the same 
as m the operative treatment how completely 
to extirpate the cells of 'the pnmary growth 
and all secondary growths that may conceiv- 
ably be accessible The correct principles for 
surgery, which are now standardized, are re- 
moval of (1) the whole mammary gland 'with 
the overlying skin for as great a distance as 
possible around the pnmary growth, (2) the 
underlymg fascia and pectoral muscles, (3) 
the axillary Ijunph nodes and the chaimds 
from the breast in contmuity Attempts to 
extend the operation further, while occasion- 
all}!^ successful, are too dangerous for general 
apphcabihty 

“Until recently most radiation treatment 
was confined to inoperable cases, and the 
London Radium Institute was able to report 
that 11 out of 9S of these cases, hopeless as 
far as surgery was concerned, survived for five 
years Keynes’ attempt to treat carcmoma 


* Bntish Jour Surg , 1932 
’ Am Jour Cancer, September, 1932 
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operation And there also ivill be a dif- 
ference of opinion how long one should 
wait I am rather in favor of completing 
at least the first course of irradiation be- 
fore undertakmg the complete operation, 
and waitmg at least two or three weeks 
to let the effects of the irradiation subside 
This group IS becoming very common 
m my observation, and, so far, no indi- 
\adu^ has suffered by tlie dela}' incident 
to the irradiation, while many breasts 
have been saved 

In the second group, the operator and 
his pathologist at the exploratory incision 
or excision ivill be of tlie opinion tliat the 
lump m the breast is malignant The 
majonty of surgeons and, I think, radi- 
ologists to-daj'' favor that tlie complete 
operation be performed at once I am 
gathering evidence which shows tliat noth- 
mg IS lost and sometliing very valuable 
to the patient may be gained by the simple 
removal of the tumor m such cases, to be 
followed by irradiation of the same tjpe 
and for the same penod as for a clini- 
cally malignant tumor 

I find that there is considerable differ- 
ence of opimon among radiotherapists 
as to the period of time between the ex- 
cision of the tumor only and the irradia- 
tion My assoaate. Dr Curtis Bumam, 
IS inclined to wait a couple of weeks, ginng 


the wound a chance to heal It is true, 
the wound is apt not to heal when irradi- 
ated at once, and Dr Bumam fears an 
infection which will interfere with irradia- 
tion We have tried both immediate 
and postponed irradiation I am rather 
inchmng to tlie immediate irradiation, 
especially m a smaller group of cases in 
which the sections show definite malig- 
nancy 

This entire problem of irradiation in 
operable malignant tumors of the breast 
is unsettled and needs much further study 
I ivish to emphasize that when a breast 
tumor IS chmcally benign and when, 
at operation, it is microscopically doubt- 
ful, the tumor should be exased with a 
margin of healthy breast tissue, the wound 
closed, and there should be immediate 
irradiation while ivaiting for the section 
to be submitted to a number of patholo- 
gists This irradiation should continue 
on tlie supposition that the tumor is ma- 
lignant If ultimately the pathologists dis- 
agree or conclude that it is non-mahgnant, 
nothing more need be done If they con- 
clude that it IS malignant, it is the re- 
sponsibility of the surgeon to choose be- 
tween further irradiation and the complete 
operation 

I am rather inclined to the iiew that 
ultimately it will be irradiation 
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With a minimum of by-effect or untoward 
late sequelae 

The immediate object m all cases is to 
employ suffiaent radiation to destroy 
all mahgnant cells, otherwise our ulti- 
mate objective, as well as time and effort, 
would be lost With this aun m mmd, we 
began many years ago to plan the founda- 
tion of an effective treatment combmation 
for carcinoma of the breast in which both 
x-rays and radium were to be employed in 
vanous experimental combmations, and 
we refer to the followmg historical outlme 
as a reasonable justification for such action 
Dunng the &st decade of chmcal x-ray 
expenmentation (1896-1906), I held the 
opimon that surgery should almost always 
come first and that the x-rays should 
follow immediately, and be apphed, if 
possible, to the open operative field Only 
one local surgeon supported me at that 
time, so there was no opportumty afforded 
to carry on any extensive mvestigation 
Two cases were, however, reported ’’ 
Later, my old respected and late lamented 
fnend, Emil Beck, of Chicago, conceived 
the idea of making all breast surgery for 
cancer on the wide open plane, radiatmg 
the denuded area mtensively after removal 
of the breast, and penmttmg the wound to 
heal slowly by granulation The lesson 
taught by this expenence unquestionably 
demonstrated the carcmolytic action of 
\-rays and verified the rationale of pre- 
operative radiation 

The second decade up to 1915-16 wit- 
nessed great improvement m x-ray ap- 
paratus, as well as many refinements in 
radium applicators Methods for the meas- 
urement of wave lengths and dosimeters 
of varying types were offered to help stand- 
ardize radiation therapy, which was as- 
suming international importance as a 
medical specialty It was durmg this 
penod that I began senously to advocate 
pre-operative \-radiation Evidence was 
rapidly accumulatmg to show that one 
could not afford to go into the practice of 

’ Plea for Combming the X rays with Surger> m 
Mamman Carcinoma Southern Cafif Practitioner 
Julj, 1*104 


chmcal radiology unless wilhng to earn- 
estly apply oneself m an attempt to learn 
the mtncacies and master some of the 
angles of this rapidly growmg and by no 
means simple science Those who have 
been willmg to spare the time, the money, 
and the effort m this endeavor are well 
satisfied with the results which have ac- 
crued Many, however, have neglected 
to follow the path rigorously, and this 
accoimts m no small degree for much of 
the adverse cnticism to which the science 
of clmical radiology has been subjected 
Nevertheless, durmg the followmg decade 
and down to the present time, the techmc 
for treatment of cancerous disease by 
x-rays and radium has steadily advanced, 
and greatly unproved results are now ap- 
parent, even m caremoma of the breast 
About 1917, at the end of the second 
decade, there appeared upon the market 
radium element needles, made of indium 
steel, which we began to utilize m some re- 
current breast cancer nodes These gave 
immediate results which were highly en- 
couragmg, but later we learned to our 
chagrm that the filter value of the needle 
covermg did not prevent implantation 
necrosis, so we quickly discontmued their 
use It was not until the end of the third 
decade (about 1927) that the platmum 
needle was substituted and we then re- 
sumed this type of radium service Mean- 
while, havmg become mtensely mterested 
m the possibilities of combined radiation 
as a major treatment for breast cancer, 
and having aheady acquired a not m- 
considerable amount of expenence, it 
appeared logical to assume that the 
earber the x-ray or radium energy was 
directed m sufloiaent quantity to a cancer- 
beanng area, the more favorable would be 
the patient’s outlook We began more 
earnestly to study and apply this angle to 
our work, and subsequent events have 
assured us that it is beating fruit 
Skepticism regardmg the results claimed 
by radiologists always reverts to the 
fact that no convmcmg statistics are avail- 
able which are prepared as acemately as 
the five-year records of pure surgery This 
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of the breast began in 1922 with some re- 
current cases in which it was found that, with 
small amounts of radium m platinum needles 
with a wall thickness of 0 5 mm , it was possible 
to obtain one cure among seven patients 
The others died within a comparatively short 
time from metastases in other parts of the 
body If cures could be obtained in a re- 
current growth, Keynes asked, why not also 
with a pnraary growth? In 1924 he treated 
such a pnmary tumor with the result that the 
patient is still alive, despite several senes of 
local recurrences 

"A table is appended analyzing the results 
of the 171 cases, the tabulation of the results 
showing that m 9 with a Class I tumor, 78 
per cent are alive at the end of three years, 
of those with Class II tumors, 30 per cent are 
alive at the end of tliree years, and of those 
with Class III tumors, which is the larger in- 
operable group, 46 per cent are alive at the 
end of three years The latter result is most 
interesting, because these patients cannot be 
helped by surgery In any case, the numbers 
are small, and the final re-sun’cy must be made 
at the end of five years 

“The author concludes that in general the 
results of radium treatment compare favorably 
with those obtained by pure surgery He does 
not claim that radium treatment should sup- 
plant surgery, however, but that it should have 
a defimte place m the treatment of carcinoma 
of the breast, and should often be used instead 
of, or m combination with, surgery, according 
to the individual arcumstances For veiy^ 
advanced or inoperable tumors, radium is the 
treatment of choice For the earliest and 
smallest tumors, radical operation is unneces- 
sary Excellent results can be obtained by 
radium alone, or radium combined with con- 
servative surgery ” 

Here we have examples of two outstand- 
ing chmcians, one in Germany obtaining 
results ivith \-rays alone which compare 
favorably with the best surgical statistics, 
and one m England achieving the same by 
the use of radium Would it not be logi- 
cal, therefore, to assume that by an intelli- 
gent combmation of both these agents, 
even better results might be antiapated? 
We believe it would, and we shall, there- 
fore, enlarge briefly upon the subject 

X-ray, as we view it, is necessarily a 
t)rpe of on-the-surface treatment, that 
IS, every apphcation must reach its quest 
through some overlymg skm or surfece 
covenng Radium, on the other hand, is 


more serviceable when it can be placed m 
direct contact with, or into, the neoplastic 
area, hence its employment mterstitially 

For a number of years it has been the 
custom of our own cluneal group to apply 
our knowledge of the individual action of 
these two agents and use them accordmgly 
in all our breast cancer work Our tech- 
mc has been desenbed elsewhere* and will 
be omitted from the present discussion, 
except to state that with radium implanta- 
tion it becomes necessary to group the 
patients according to type of lesion, size 
of breast, and degree of mvolvement 
Very large, fatty, or pendulous breasts are 
not implanted unless tumor is locahzed 
and mthm reasonable hmitations as to 
size Othenvise such a breast is subjected 
to the routine stenlizmg course of x-radia- 
bon and then removal by the electro- 
tome, at which tune the radium implanta- 
tion IS completed m the adjacent tissues 
and gland chams 

VTien any large quanbbes of x-rays are 
directed to a tumor through the lung- 
fields, we have always been apprehensive 
about fibrosis of the <iest structures Ex- 
perience shows us, however, that this 
danger has been considerably overesb- 
mated as it occurs only in a comparabvely 
hmited number of pabents, and then most 
usually in cases m which mflanunatory 
processes have befogged the cluucal pic- 
ture It IS naturally advantageous to the 
patient, however, to avoid as much un- 
necessary radiabon as possible , hence, we 
gladly availed ourselves of Dr Hohelder’s 
recent suggesbon and cross-fired the breast 
areas by the so-called tangenbal method 
which was so well described by him With 
care and a httle ingenuity one can now 
irradiate a breast field from three or four 
angles and obtam a marked mcrease m the 
efifeebve depth dose with x-radiabon, 
brmgmg a defimte benefit to the patient, 

• The Management of Breast Cancer. Jour Am Med 
Assn, March S. 1932, XCVHI, E^ences m 
IntersUtial Irradiation of Carcinoma of the Breast 
Am Jour Roentgenol and Rad Ther , August, 1932 
XXVin Management of Cancer of the Breast, 
Southwestern Med , December, 1932 
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Name 

Aee 

Year 

Location 

[Classification 

(Steinthal) 

Reactions and Notes as of 

Sept I, 1933 


26 

B . 70 


Left breast 

B 

Developed node -which was needled 
later Breast and a-xiUa — no 

palpable disease at present 
Living m 1933 

Alive 
V/i jears 

27 

M ,64 

1932 

Right breast 

sill 

Breast almost normal, except ad- 
herent scars to nbs Living m 
1933 

Ahve 

1 year 

2S 

W,52 

1932 

Left breast and aNiIla 

SII 

Small palpable mass m breast y et 
Axilla normal Living m 1933 

Alive 

1 year 

29 

F, 60 

1932 

Left breast 

SI 

Breast normal Living in 1933 

, Ahve 

1 year 

30 

C 72 

1932 

Left breast and aulla 

SII 

Massive recurrence Biopsy 
showed adenocarcmoma Died 
m 1932 

Alive 

6 mos 

31 

R, 72 

1932 

Left breast and axilla 

Sill 

Rapid extension of disease Died 
in 1932 

Ahve 

4 mos 

32 

W , 52 

1932 

Right breast and axilla 

SII 

Breast normal Living m 1933 

Ahve 

1 year 

33 

S, 65 

1932 


1 Sill 

Has metastasis to spine Axilla 
normal and supraclavicular 
areas normal Living in 1933 

Alive 

1 year 

34 

L , 59 1 

1932 

1 

1 Right breast 

^ SI 

Breast feels normal, but nipple 
somewhat firm — may need more 
treatment Li-ving in 1933 

Ahve 

1 year 

35 

S. 62 

1932 

Left breast and axilla 

SII 

Small, firm nodule still present 
( Axilla normal Livmg m 1933 

1 Ahve 

1 year 

36 

B , 73 

1932 

Right breast and axilla 

SII 

Breast normal Axilla — no dis- 

ease. Li-ving in 1933 

Alive 

6 mos 

37 

R. 46 

1932 

Left breast and axilla 

SII 

Breast and axilla — no palpable dis- 
ease Li-vmg in 1933 

Alive 

6 mos 

38 

V, 65 

1932 

Right breast and ajuUa 

sill 1 

Temporary improvement Mas- 
sive recurrence Biopsy showed 
adenocarcinoma Died m 1933 

Alive 

4 mos 

39 

P, 42 

1932 

Right breast 

SI 

Breast normal Livmg m 1933 

Alive 

6 mos 

40 

M,05 

1932 

Right breast, axilla, and 
supraclavicular area 

S III 

Still has node m supraclavicular 
area but breast apparently nor- 
mal Linng m 1933 

Alive 

6 mos 

41 

A, 51 

1932 

Left breast and axilla 

SII 

Breast feels normal Axilla sho-ws 
no palpable disease Living in 
1933 

Ahve 

0 mos 



StnnlARV OF ALL CASES TREATED 


1 

Living 6 months to 3 years free from cancer 

31 

2 

Lost trace of paUent 

1 

3 

Died of cancer 

6 

4 

Died of intercurrent disease 

3 


Total 

41 


IS quite true, for radiological technic has 
developed so rapidly and dianged so radi- 
cally that no five-year statistical records of 
value have been compiled those which 
have accompanied surgical statistics are 
misleading and quite unfair to radiology 
Nevertheless, we are convinced that radia- 
tion has matenally added to the five-year 
clinical cures m caranoma of the breast. 


and if we are to beheve the evidence which 
has accumulated dunng the past three or 
four years, we must agree with Keynes and 
Wintz that radiation alone is superior to 
pure surgery , m fact, our own expenence 
with short wave x-rays and interstitial 
gamma radiation has shown this m no un- 
certain manner 

In conclusion, I beg to submit a pre- 
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Name 

Age 

Year 

Location 

Classification 

(Stemthal) 

Reactions and Notes as of 

Sept 1, 1933 


1 

C, GS 

1929 

Left breast and axilla 

Sill 

Breast — no palpable disease 
Metastasis to nght lung Died in 
1931 

Ahve 

2 years 

2 

3 

K . 63 

1029 

Left breast and axilla 

SII 

Breast — no palpable disease 
Metastasis to spine Died in 1932 

Ahve 

3 years 

B 72 

1930 

Ixift breast and axilla 

S 11 

Coronary thrombosis folloxvmg 
operation on breast Disease 
not controlled by radiation 
Adenocaranoma found in breast 
tissue Died in 1932 

Ahve 

2 years 

4 

B . 40 

1930 

Left breast and axilla 

Sir 

Tibrosis of treated area No pal- 
pable disease Living in 1933 

Ahve 

3 years 

5 

D. 49 

1930 

Right breast 

Sill 

No palpable disease Living in 
1933 

Ahve 

3 years 

0 

7 

H . 65 

1930 

Right breast 

SII 

No palpable disease Living in 
1933 

Alive 

3 years 

B , 51 

1930 

Right breast and axilla 

SII 

Breast removed and found to be 
the scat of a carcinoma This 
was an unusually large breast 
Living in 1933 

Ahve 

3 y-ears 

8 

McN , 39 

1930 

Right breast and axilla 

Sill 

Disease still present m breast 
Died of paroxysmal tachy cardia 
in 1930 

Alive 

1 4 mos 

9 

E , 43 

1930 

Left breast, axilla and 
supraclax icular area 

Sill 

Nodular palpable mass still pres- 
ent in breast Axilla and supra- 
clavicular areas normal Lmng 
in 1933 

Ahxe 

3 years 

10 

1 

N . 05 

1930 

Right breast 

IB 

No disease Living in 1933 

Ahve 

3 years 

n 

E, 02 

1930 

Right breast 

B 

No disease Section before im- 
plantation showed adenocar- 
cinoma Living m 1933 

Ahxe 

2 Vs leais 

1 

12 

T. 54 

1930 

Right breast 

SI 

Breast normal Living in 1933 

Ahve 

2 Vs years 

13 

K. 44 

1931 

Left breast, axilla, and 
supmclaxncular area 

1 

S III 

Breast normal Some neuntis m 
arm Axilla and supraclavicu- 
lar areas normal Lixnng m 
1933 

Ahve 

2 years 

14 

C, 70 

1931 

Right breast 

SII 

No disease palpable, but breast 
deformed by former disease 
Living m 1933 

Ahve 

2 years 

16 

E , 00 

1931 

Left breast 

SI 

Breast normal Livmg in 1933 

Ahve 

2 years 

10 

W , 47 

1931 

Right breast and axilla 

SII 

1 Breast normal Axilla negatl^'e 
Living m 1933 

Ahxe 

2 years 

17 

1 S, 77 

1931 

Left breast and axilla 

s ir 

Mass still palpable Axilla — no 
disease Living in 1933 

Ahve 

2 years 

18 

1 

D , 70 

1931 

Left breast and axilla 

SII 

Breast normal Biopsy showed 
squamous-ccU caremoma Axilla j 
normal Livmg in 1933 

Alive 

2 jears 

19 

R 05 

1931 

Left breast and axilla 

SII 

Breast normal Biopsj shoived 
adenocaremoma Axilla — no 

palpable disease Living m years 

1933 

20 

W 54 

1931 

Left breast and axilla 

siir 

Metastasis to liver Breast no^ j Alive 

mal except for deformity Died / j year 
m 1932 

21 

R , 51 

1931 

Right breast and axilla 

siv 

Metastasis to bram iJiopsy 

showed adenocaremoma Breast 
negative Node palpable m 
axilla Died m 1932 

Alive 

6 mos 

22 

23 

T, 46 

W.47 




Breast normal Lmng m 1933 

Alive 

2 years 

24 

J, 40 

1932 

Right breast 

BD 

Breast normal Living m 1933 

1 year 

25 

H, 61 

1932 

Right breast | 

SI 

Breast normal Lixung m 1933 

1 year 























































































































the rationale of X-RAy TREATMENT IN 
ENCEPHALITIS LETHARGICAL 


ByS A 


GOLDBERG, Ph D , M D , C F BAEIER, M D , and J 
PrcsbvtcTtciit Hospitulj Ncwdtk, JcTscy 


W HURFF, M D , 


^HE essential lesion m encephalitis 

lethargica and in pohomyehtis is a 

penvascular mantling by small round 
cells It occurred to the senior author 
that the symptoms are largely due either 
to pressure or to circulatory disturbance 
produced by the penvascular lymphocytic 
infiltration Since these cells are highly 
sensibve to irradiation, it was thought 
that x-radiation m minute doses should be 
the logical treatment m these conditions 
This IS the first opportumty that has pre- 
sented itself to determine the efficacy of 
such treatment The results obtained are 
so striking that we deem it worth while 
to report them 

CASE REPORTS 

Case 1 D T , a white gurl, aged 17 
years, admitted to the Presbytenan Hos- 
pital on Jan 26, 1934, suffermg with 
headache, drowsmess, nausea, and nasal 
discharge She had had a chronic dis- 
charging ear smce infancy In childhood 
she had had measles, whooping cough, 
chicken pox, and frequent colds assoaated 
with persistent bronchial coughs In 
July, 1931, she was treated for general 
pansmusibs 

The present illness began suddenly on 
Jan 24, 1934, with headache in the morn- 
ing, followed by a semicomatose condibon 
in the afternoon She vomited, had a pro- 
fuse muco-purulent nasal discharge, and a 
slight faaal paralysis 

On adimssion to the hospital, the physi- 
cal examination revealed an extremely 
drowsy pabent, with bnmtus, slight in- 
ternal strabismus, slight left facial paraly- 
sis, negabve visual fields and fundi, tem- 
perature 99 6'’ F, pulse 78, respu-abons 
20 The follownng day a lumbar puncture 
was performed, about 4 cc of clear, 


colorless fluid being removed under normal 
tension The cell count was 10 per cubic 
millimeter, all lymphocytes The globuhn 
was not mcreased, the sugar content 
was normal, micro-orgamsms were not 
seen nor was there any growth in the 
culture Roentgenograms of the sinuses 
showed very marked cloudiness of both 
antra, anterior and posterior ethmoids, 
and sphenoid sinuses The urinalysis was 
negabve The pabent conbnued to have 
severe headache, occasional projecble vom- 
itmg, purulent nasal discharge, a pro- 
ducbve cough, anorexia, and developed a 
persistent rigidity of the neck The 
second day after admission, under local 
anesthesia, large polypoid masses of granu- 
labon tissue were removed from both 
nostrils to facilitate drainage The foUow- 
mg day a second lumbar puncture showed 
shghtly cloudy fluid under normal tension 
The cell count was 375 per c mm , consist- 
ing of a few erythrocytes, lymphocytes 
75 per cent, neubophils 21 per cent, endo- 
thehal cells 4 per cent Acid-fast or other 
micro-orgamsms were not seen The 
culture showed no growth Then both 
frontal smuses, the nght ethmoid and 
sphenoid smuses, which were filled with 
granulabons and pus, were opened and 
drained but not curetted The culture 
of the pus showed a growth of short cham 
sbeptococci The fourth day after ad- 
mission her condibon remained unchanged 
She became very restiess, had to be 
resbained from trymg to get out of bed, 
cried out occasionally, vomited four times, 
took flmds scanbly, and was still drowsy 
On January 31, m addibon to the former 
S)anptoms, for the first tune she showed 
definite weakness of the left arm and 
leg She was semicomatose but could be 
roused A lumbar puncture was done but 
no fluid was obtained On February 1 
she had projecble vomibng, screamed fre- 


' ■\cccpted for publication April 12, 1934 

CG3 



662 


RADIOLOGY 


limmary chart of reactions under our new 
technic, not as a statistical report, but as 
one suffiaently encouraging to warrant a 
conbnuation of this study and effort 
This report does not include patients ir- 
radiated since January 15 of the present 
year [1933], nor patients upon whom elec- 

1407 S Hope St 


trosurgical methods have been employed 
I desne to acknowledge the faithful 
work of my radiological associate, Dr 
William E Costolow, and my surgical 
associate. Dr 0 N Meland, without 
whose continued co-operation my own 
limited efforts would have been futile 
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patient is mentally alert and resunung his 
former duties 

Case 3 N L , a white male, age 25, 
was admitted to the Presbytenan Hospital 
at 7 30 P M , March 16, 1934, m a semi- 
comatose condition The onset of the 
present illness began suddenly m the 
mormng, with a severe frontal headache 
Physical exanunation on admission re- 
vealed a drowsy, restless patient, with 
opisthotonos, and no abnormal reflexes 
A lumbar puncture showed bloody fluid, 
under marked tension, with normal sugar 
content and negative culture The smear 
appeared like a blood smear The next 
day the condition of the patient was 
worse His headache continued and 
he vomited occasionally Exammation 
showed unequal pupils, rotary nystagmus, 
normal visual Adds and fundi, bilateral 
Kermg’s sign, exaggerated knee jerks, and 
marked ankle clonus The spinal flmd 
appeared similar to that of the day before 
X-ray exa min ation showed marked cloudi- 
ness of the ethmoid and sphenoid smuses 
A astema puncture m the evenmg also 
showed bloody fluid The blood count 
was 10,400 leukocytes, polymorphonuclears 
87 per cent, and lymphocytes 13 per cent 
The urmalysis was negative Therefore, 
a presumptive diagnosis of subarachnoid 
hemorrhage was made Hypertonic glu- 
cose was admimstered mtravenously and 
magnesium sulphate by mouth, to reheve 
intracranial pressure For three days the 
condition of the patient remained un- 
changed and the headache, restlessness, 
and drowsmess contmued On March 20 a 
astema puncture showed the spinal flmd 
under marked tension, containmg con- 
siderably less blood than at the time of the 
previous exammation On March 26 the 
patient vomited, was irrational, showed 
ngidity of the neck, a Babmski on the 
right side, absent lower abdonunal re- 
flexes, dilated pupils, and normal fundi A 
cistema puncture showed shghtly cloudy 
fluid, under normal tension, with normal 
sugar content, 65 cells per c mm , lympho- 
cjiies 94 per cent, neutrophils 4 per cent, 
endothehals 2 per cent, manj’^ erythrocytes 


Micro-orgamsms were not seen m the smear 
or culture and the Wassermann reaction 
was negative March 27 the patient con- 
tmued to have headache, was drowsy and 
mcontment, and vormted March 28 the 
blood count showed 7,300 leukocytes, 
polymorphonuclears 49 per cent, lympho- 
cytes 37 per cent, eosmophils 7 per cent, 
and monocytes 7 per cent For the first 
mne days the temperature ranged be- 
tween 100° and 102° F March 31 a 
spmal puncture showed very shghtly xan- 
thochromatic flmd, under moderately in- 
creased tension, ivith normal sugar con- 
tent, 93 cells per c mm , of which 97 per 
cent were lymphocytes, 1 per cent neutro- 
phils, and 2 per cent endothehal cells 
A diagnosis of encephahtis was made be- 
cause of the increased number of lympho- 
cytes in the spmal fluid, and an x-ray 
treatment was given The dosage was 
small, bemg the same as that given m the 
two previous cases Eighteen hours later 
the patient was markedly improved, the 
next day he appeared weU, could talk 
rationally, and had no headache A 
second x-ray treatment was given 48 
hours after the first A spmal puncture 
the following mormng showed clear, color- 
less flmd, under normal pressure There 
were 74 cells per c mm , 98 per cent lympho- 
cytes, 2 per cent endothehal cells, normal 
sugar content, and shght maease in 
globuhn 

COMMENT 

The diagnosis of encephahtis lethargica 
IS based upon objective symptoms of 
drowsmess, deranged mentahty, and signs 
referable to lesions m the basal nuclei 
When, m such a case, the clear spinal fluid 
shows an increased number of lymphocytes, 
increased or normal globuhn content, and 
normal sugar content the diagnosis of 
encephahtis lethargica is estabhshed It 
IS differentiated from menmgismus pro- 
duced by toxic irritation, by the cytologic 
findmgs m the spmal flmd In menmgis- 
mus the cell content of the fluid remains 
normal 






quently, was very restless for short periods, 
slept the rest of the time and complained of 
frontal head pains Hypodermoclyses were 
frequently given On February 2 a 
fourth lumbar puncture showed clear, 
colorless fluid under normal tension The 
cell count was 62 per c mm , including an 
occasional erythrocyte, lymphocytes 99 
per cent, neutrophils 1 per cent Micro- 
orgamsms were not seen During the 
next four days there was no particular 
change in her condition During the course 
of her illness she ran a low grade tem- 
perature ranging between 9S6° and 100° 
F On February 7, x-ray therapy was 
first apphed Follomng it she was irra- 
tional, had to be restramed, screamed, and 
did not appear to be alert mentally This 
was considered as being a possible re- 
action from the irradiation The next 
day she held a cup ivith her left hand for 
the first time since her illness began, 
and generally showed marked improve- 
ment X-ray treatments were given on 
February 7 and February 10 A lumbar 
puncture on February 13 showed clear, 
colorless fluid under normal tension, wth 
12 cells per cmm, all lymphocytes 
Globulin was not increased , sugar was nor- 
mal She was discharged on Februaiq’^ 14, 
s)mptom-free Three more x-ray treat- 
ments at inten'^als of 72 hours were given 
at the office Spmal puncture on April 5 
showed clear, colorless flmd under normal 
tension mth 2 cells per c ram , globulin not 
increased, sugar content normal She is 
apparently as bright mentally as she was 
pnor to this illness 

Case 2 T M , a white male, age 53, 
was admitted to the Presbyterian Hospital 
on March 15, 1934, with symptoms of 
psychosis of two weeks’ duration Prior 
to admission he had been under observa- 
tion m another institution There his 
condition became progressively worse until 
It appeared hopeless and his family con- 
sidered havmg him adrmtted to a psycho- 
pathic mstitute Exammation of the spinal 
flmd then showed clear, colorless fluid, 
under normal tension, contaimng 60 cells 
per c mm , mcludmg lymphocytes, poly- 


morphonuclears, mononuclears, slightly 
increased globuhn, normal sugar content, 
and negative Wassermann reaction Un- 
nalysis showed the presence of a trace 
of albumin and a moderate number of 
leukocytes Physical examination showed 
cardiac arhytbmia, normal reflexes, nega- 
tive visual fields and fundi A diagnosis of 
cardio-nephntis was made 
On admission to this hospital he could 
only mutter in an unintelligible whisper 
He showed neck ngidity, restlessness, 
drowsiness, and disonentation A lumbar 
puncture showed clear, colorless fluid, 
under normal tension, contaimng 9 cells 
per c mra , all of which were lymphocjdes 
The globuhn was not increased and the 
sugar content was normal The blood 
urea was 20 mgm per 100 cubic centi- 
meters The blood Wassermann and 
Kahn tests were negative A diagnosis 
of encephalitis associated with a cardio- 
vascular condition was made The next 
morning the first x-ray treatment was 
given The folloivmg afternoon the patient 
showed slight improvement, bemg able to 
talk a httle more distinctly A second 
x-ray treatment was given 72 hours after 
the first The foUowmg da}'^ the patient 
showed marked improvement When the 
attending physician entered, the patient 
exclaimed "Meet Thomas M I haven’t 
been Thomas M for a long time, but now 
I am, the same as I was before my illness ’’ 
His general condition bore out this state- 
ment Two more x-ray treatments were 
given, 48 hours apart, after which the 
patient was discharged, apparently free 
from any mental symptoms The blood 
count before admission showed leukocj'tes 
17,200, neutrophils 78 per cent, lympho- 
C 3 rtes 14 per cent, monocytes 6 per cent 
During the treatment the number of 
leukocytes fell from 15,500 to 12,300, and 
the polymorphoauclears fell from 69 to 
58 per cent, while the lymphocytes rose 
from 21 to 30 per cent The patient’s 
temperature tended toward subnormal, 
ranging between 96 6 and 99 6 F The 
x-ray dosage was the same as that used m 
the first case At the present writing the 
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ment of other conditions, m this disease 
only minute doses are necessary It is 
recommended that caution be observed 
to prevent too rapid destruction of lympho- 
cytes, the development of tovemia, and 
the possibihty of harmful immediate effects 
which would tend to discredit the method 
and prevent its more general application 

Because of the similanty of the lesions 
in pohomyehtis and Landry’s paralysis, 
this treatment should result in beneficial 
effects m these conditions We think that 
the dosage should similarly be very small 
at first and the areas to which it should be 
applied would depend upon the regions 
involved 

In the three cases reported herem this 
method of treatment certainly shortened 
the duration of the illness and the period 
of hospitahzation Because of the re- 
moval of the pressure before permanent 
damage was done to the nerve cells, the 
treatment certainly obviated the devas- 
tatmg post-encephahtic effects 

We are now attempting to treat cases 
with a post-encephahtic syndrome of long 
duration While we do not expect any 
beneficial results, on account of permanent 


damage already done, we feel this treat- 
ment should be given a tnal 

It has been predicted by others that the 
ultimate value of radiation may not be in 
the treatment of mahgnancy but m the 
cure of many acute or subacute diseases 
It IS hoped that we have added another to 
the slowly growmg number of lesions re- 
sponding to radiation 

SUMMARY 

1 A new apphcation of roentgen therapy 
has been tried for the rehef of pressure or 
circulatory disturbance in the central 
nervous system produced by perivascular 
lymphocytic infiltration 

2 Rapid absorption of these lympho- 
cytes by radiation has resulted in an im- 
mediate alleviation of the symptoms in 
three cases of encephalitis lethargica 

3 Smce the lesions in pohomyehtis and 
m Landry’s paralysis are similar to those 
of encephahtis, it is suggested that this 
treatment should be beneficial 

4 The dosage should be very minute 
smce lymphocytes are extremely sensitive 
to radiation and large doses would pro- 
duce too rapid absorption of these cells 
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In the first case, because of the presence 
of a pansmusitis the question of a brain 
abscess or of a toxic affection of the brain 
was considered The cytologic findings 
of the spinal fluid, however, estabhshed 
the diagnosis of encephahtis The first 
x-ray treatment brought about a phe- 
nomenal improvement The cell count of 
the spinal fluid was also promptly re- 
duced After several subsequent small 
doses of x-ray had been adrmnistered, the 
symptoms entirely disappeared The 
second case, on account of the predomi- 
nant mental derangement, was prognosti- 
cated as hopeless in one institution We 
felt that the increased number of l)rmpho- 
cytes m the spinal fluid warranted the 
diagnosis of encephahtis lethargica, and, 
therefore, \-ray therapy was instituted 
The results were most gratifying 

In the third case, at the onset there was 
a spontaneous subarachnoid hemorrhage 
and symptoms referable to it At first 
the possibility of meningitis was con- 
sidered and antimenmgococac serum was 
given, but the leukocyte count of 10,400 
made this diagnosis improbable Because 
of the blood present, the cytology of the 
spinal fluid could not be determined As 
the hemorrhage stopped, the condition of 
the patient appeared similar to that of the 
pre\ious cases, that is, restless, drowsy, 
with severe headache and vomiting The 
spmal fluid took on the nature of that 
found m encephahtis lethargica, r e , an 
increased number of lymphocytes The 
number of cells was increasing prior to 
irradiation and did not fall as rapidly after 
two apphcations as in the other cases This 
fact, coupled with the imtial subarachnoid 
hemorrhage, suggests a greater virulence 
The patient is still under treatment and 
will require a more extended apphcation 
of the method * 

The matter of roentgen dosage was a 
problem, inasmuch as we were unaware 
that there had been any previous ex- 


’ This patient has been symptom free since leavmg the 
hospital Irradiation was given weeUy till May 10, 
1934 His spmal fluid on May 1 contained 14 lympho 
per c.mm He is now worting 


penence m the treatment of encephahtis 
by radiation 

Reahzmg the marked radiosensiti\nty 
of lymphoid tissues and lymphocytes and 
having noted toxic reactions when these 
tissues were radiated even moderately, 
we aimed by small doses to produce 
salutary effects and avoid any severe 
reaction which imght retard recovery and 
discredit the method 

The first treatmmt was, therefore, g;iven 
as follows 135 K V , 5 ma , distance 15 
inches, filters 4 mm al uminum , time 
2 minutes, mechamcal smgle disc rectifica- 
tion The erythema time had never been 
computed by a physiast for this apparatus 
but on a similar one it had been found to be 
approximately 30 mmutes The estimated 
dose m r umts was, therefore, approxi- 
mately 40, or one-fifteenth of a skin 
erythema dose 

Even this minute dose m the first case 
caused a bnef upset the ensmng mght, 
■with hallucinations, but the improiement 
noted on the following day warranted a 
continuance of the experiment For eco- 
nonuc reasons it was desirable to abbrevi- 
ate the hospitahzation , therefore, an- 
other dose was administered 48 hours 
after the first The second dose was given 
■with the same techmc, addmg one minute, 
VIZ , three mmutes, or 60 r The third dose 
was again increased by one minute, to 
SO r, and after a 48-hour interval The 
chmcal improvement has aheady been 
descnbed in this paper The day following 
the third treatment the patient was re- 
moved to her home and the radiation con- 
tmued at the office, where three more 
doses were apphed The time was in- 
creased to five mmutes, or 100 r for the 
fourth and succeedmg doses, and the mter- 
vals lengthened to 72 hours After the 
SLxth apphcation there seemed to be no 
reason for contmmng the treatment The 
areas radiated were the lateral aspects of 
the skull, altematmg sides, only one side 
being treated on any one day 

Paradoxical as it may seem and m con- 
travention of the usual concept that heai y 
roentgen dosage is essential in the treat- 
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demonstrated Such a method is valu- 
able m many cases with thoraac metas- 


hmits of the diaphragm during respnation 
The difference between the two sides or a 



Fig 1 Pneumothora'c successfully outlines a tumor of the superior diaphrag- 
matic surface Operation and biopsy demonstrated a hpoma 


tases, a primary tumor, pleural mahg- 
nancy, mediastinal mvolvement, and to 
differentiate certam right upper quad- 
rant abdommal lesions 
Brondwgraphy — This procedure has 
been so simplified of late that it lends itself 
to the outhnmg of the bases of the lungs 
as a means, at times, of demonstratmg the 
position of the diaphragm (Fig 2) A 
little cocame solution sprayed mto the 
posterior pharynx permits droppmg of 
warm opaque oil mto the trachea, thus 
outlimng the bronchi The procedure may 
easily be performed at the bedside 

Respiratory Excursion — Some patients 
will be too sick to be transported to the 
laboratory, m such cases, bedside ex- 
anunation may be used to recogmze the 
diaphragm and the limits of its excursion 
Two chest exposures are made on one 
film — at the height of mspuration and a 
second one at the end of complete ex- 
piration, a double image results, with a 
gap between the elevated and descended 



Fig 2 Illustrating how a bronchogram may aid 
m localizing the diaphragm, especially in pulmonary 
Iraons The technic of bronchography has been 
standardized of late until it should now have more 
routine use in obscure cases 


WHERE IS THE DIAPHRAGM?^ 

By WILLIAM H STEWART, M D , and H EARL ILLICE, M D , New York City 


I I N the normal chest the position of the 
diaphragm is well knoivn and its shadow 
and mobihty are charactenstic, but 
m many disease processes of both thorax 
and abdomen the diaphragm may be 
so altered, either temporanly or perma- 
nently, that Its exact location may be 
difficult to state As a matter of medical 
diagnostic mterest and espeaally if opera- 
tive measures are deemed necessary^ the 
localization of the diaphragm may be- 
come of great importance to the surgeon 
This paper comments on some of the roent- 
genographic findmgs in diseases of the 
chest and abdomen in which the position 
of the diaphragm may be uncertain, and 
discusses the problem of exact localization 
by the roentgen ray 

The diaphragm by inrtue of its median 
position between chest and abdomen is of 
mterest to the roentgenologist, not so 
much because of its mtnnsic disease 
processes as because of its abnormalities, m 
cases in which there is pathologic involve- 
ment of thoracic or abdommal nscera 
Abnormal vanations in the position, the 
contour, or the extent of the excursion of 
the diaphragm may direct attention to a 
lesion of abdommal or thoraac organs 
The anatomy of the diaphragm is well 
known, as well as its normal roentgen ap- 
pearance It is a complete septum be- 
tween thorax and abdomen only in mam- 
mals Above the diaphragm and in con- 
tact with its superior surface, are the lungs, 
heart, esophagus, and aorta, below it, 
and m contact with its inferior surface, 
are the hver, stomach, and spleen By 
virtue of its mtimate relation with these 
organs, mtnnsic disease of the diaphragm 
or of any one of these viscera soon results 
m charactenstic roentgen manifestatioiis 
which call attention to and aid m the de- 
tection of the disease process 

before the American Congress of Radiology 
at Chicago, Sept. 26-30, 1933 


The diaphragm is pierced by three open- 
ings — ^for the aorta, the esophagus, and 
the vena cava The central portion of 
the diaphragm is composed of fibrous 
tissue, the outer margm is muscular 
The dome is usually regular and made up 
of one smooth curve, at times it may 
present several smaller, shorter curves 
There is considerable individual vana- 
tion m the degree of excursion — ^from one- 
half inch on qmet breathmg to tiro mches 
or more on deep respiration, males more 
than females Both sides possess equal 
mobihty There is variation m the shape 
and position, accounted for by the habitus 
A short, stocky person has a high position 
and a gentle cun^e of the dome, while a 
long, thin individual has a low position 
and a sharper curve The left side of the 
diaphragm may be elected by "gas” m 
the stomach or splemc flexure Normally 
the nght side of the diaphragm is higher 
than the left 

Roentgen techmc takes mto account 
these anatomic considerations and stnves 
to demonstrate the character of the vana- 
tions and abnormahties concerned with 
the position, contour, and excursion of the 
pathologic diaphragm 

ROENTGENOGRAPHIC AIDS AND TECHNIC 

Pneiimottwrax is a simple aid, not used 
frequently enough when there is a question 
concemmg the exact location of the dia- 
phragm and certain tumors which may be 
readily outhned by the mjection of air 
mto the pleural cavity (Fig 1) In some 
cases fluid is present, which is first with- 
drawn, after which air is mtroduced m as 
large quantity as possible Cases with 
pleural flmd are tolerant to mjecbon of 
large quantities of air without distress 
The resultmg hydropneumothorax permits 
positionmg of the patient so that tumor 
masses and the diaphragm are accurately 
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Fig 5 An example of localization of the 
diaphragms by pneumopentoneum, gas outlining 
the inferior diaphragmatic surface 


LATERAL AND DIRECT EXAMINATIONS 

Roentgenographic examinations made 
ivith the patient m the horizontal position, 
affected side uppermost, film anterior or 
posterior, with the x-ray tube opposite, 
are effectual m demonstratmg abscess 
cavities, with or without fluid level, and m 
locating the diaphragm (Figs 3 and 4) 
m patients who are too sick to stand up 
or otherwise co-operate in obtanung the 
usual roentgenographic mformation A true 
lateral with the affected side against the 
film, preferably with the patient erect, 
will locahze the diaphragm m many m- 
stances Pleural adhesions, effusion, and 
pulmonar}' consolidations are differentiated 
by this means Diaphragmatic detad can 
often be obtamed by using a Bucky 
diaphragm, mth the film rather dense 
Also, m effusions the concave cun^e is more 
clearly demonstrated and the detail of the 
base of an involved lung, when hyper- 
adrated, IS best obtamed with a Bucky 
film 



Fig G-A {abmc) A rounded, dome-like, smooth, 
supenor border at the base of the nght chest, be- 
lieved to be the left side of the diaphragm Pul- 
monary' fields clear Subdiaphragmatic tumor is 
to be rilled out. 

Fig G-B {below) Pneumoperitoneum localizes 
the diaphragm Case was one of huge tuberculous 
cyst resting on the diaphragm 


PNEUMOPERITONEUM 

Attacking the problem from below the 
diaphragm we at once recognize the value 
of pneumopentoneum One of us long 
ago called attention to the abihty of the 
roentgenologist to demonstrate the subdia- 
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Fig 3 [above) Air above a fluid level on the left side of the body 
'Where is the diaphragm? 

Was a large lung abscess, bronchoscopy demonstrating pus coming from the left lower mam bronchus 
Fjg 4 (beloiv) Air above fluid levels on the left side of the body The lower fluid level (indicated 
by arrows) is m the stomach, distinguishable by fluoroscopy after banmn had been given orally The 
upper fluid level is m an encapsulated empyema, the diaphragm being locahted fiuoroscopicaf/> between 
the two 

;-sided lumtation of excursion can be manner for comparison at subsequent 
de a matter of permanent record m this exammations 
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diaphragm will be exceedmgly difficult or 
even impossible mostly impossible on 
account of the acute illness of the patient 
or because the surgeon cannot give the 
roentgenologist tune enough to work out 
the problem as it should be done without 
jeopardizmg the hfe of the patient After 
aU, this has to be thought of as well as the 
diagnostic procedure Progressive eleva- 
tion of what is supposedly the right dia- 
phragm, combmed with a historj’^ of pam, 
coughmg, and mcreasmg dyspnea, usually 


WHERE IS THE DIAPHRAGM 

mdicates a pulmonary lesion (Figs 7-A and 
7-B) Subdiaphragmatic pathology, such 
as abscess or hepatic suppurations, seldom 
elevates the diaphragm suffiaently to be 
mistaken for a lesion within the chest, 
and the history is not one of a chest disease 
The authors cannot close without a word 
of warmng to those men who attempt to 
make a diagnosis without usmg aU the 
data available — ^this means clmical, labora- 
tory, and x-ray findings The history is 
always most valuable in the differentiation 
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Fig 7-A {obore) Rounded, supcnor border re- 
sembling dome of diaphragm at the nght base 
Marked limitation of motion 

Fig 7 B (below) This patient had progressive 
elevauon of the shadow resembling the dome of the 
diaphragm, combmed with a clinical historj of 
pain, coughing, and increasing dj-spnea At 
operation a large lymphosarcoma was found 
aboK the diaplmagm, with a rounded upper 
border accompanied by enlarged mediastinal 
glands 

phragmatic space (Figs 5, 6-A, and 6-B) 
Of late years the presence of air or gas 
under the diaphragm m perforated gas- 
tric and duodenal ulcers has shown ex- 
cellent diaphragmatic locahzation 


We have been advocatmg for some tune 
the introduction of a small quantity of 
ovygen or carbon dioxide into the pentoneal 
cavity m an endeavor to differentiate the up- 
per hver border from the diaphragm Only 
a small quantity of the gas is used and the 
patient does not suffer from the discomfort 
of distention The method may be used 
at the bedside, the patient not bemg trans- 
ported at all, since a bedside x-ray luut 
suffices to give us roentgenograms for 
locaIi 2 mg the diaphragm with certamty 
and demonstratmg its exact position 
This procedure has limited usefulness m 
acute or subacute inflammatory lesions 
as it requues the patient to be placed 
m an erect position, either sittmg or stand- 
ing 

INTRODUCING AIR OR GAS INTO THE 
STOMACH 

The left diaphragm can be localized 
by the mtestmal gas in the stomach, which 
may be purposely increased by a Seidhtz 
powder or ivith an air pump through a 
stomach tube In cases m which a fluid 
level IS present on the left side m the region 
of the diaphragm, banum must be given 
to differentiate stomach contents This 
may seem an uncalled-for suggestion, but 
we have seen cases m which it was neces- 
sary to differentiate the stomach with its 
fluid contents from a large abscess of the 
lung m the extreme lower portion of the 
lower lobe of the left lung It is of value 
also m diaphragmatic henuas and even- 
tration, which as a rule occur on the left 
side 

THOROTRAST 

Recently thorotrast has been used to 
better demonstrate the size, shape, posi- 
tion, and changes in the structure of the 
hver and spleen, thus frequently mdirectly 
locatmg the diaphragm from below The 
authors feel, however, that its use is m- 
advisable until every other weans has been 
exhausted 

Fmally, with aU the skill that the 
roentgenologist can use there will be an 
occasional case in which the location of the 
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diaphragm will be exceedmgly dilEcult or 
even impossible mostly impossible on 
account of the acute illness of the patient 
or because the surgeon cannot give the 
roentgenologist time enough to work out 
the problem as it should be done without 
jeopardizmg the life of the patient After 
all, this has to be thought of as well as the 
diagnostic procedure Progressive eleva- 
tion of what IS supposedly the nght dia- 
phragm, combmed with a history of pam, 
coughmg, and mcreasmg dyspnea, usually 


mdicates a pulmonary lesion (Figs 7-A and 
7-B) Subdiaphragmatic pathology, such 
as abscess or hepatic suppurations, seldom 
elevates the diaphragm suffiaently to be 
mistaken for a lesion withm the chest, 
and the history is not one of a chest disease 
The authors cannot close without a word 
of warmng to those men who attempt to 
make a diagnosis without usmg all the 
data available— this means clmical, labora- 
tory, and x-ray findmgs The history is 
always most valuable in the differentiation 



THE INFLUENCE OF ROENTGEN RAYS ON THE GROWTH AND PHOSPHATASE 

AQIVITy OF BONEi 

By WALTER E WILKINS, Ph D , and EUGENE M REGEN, M D , NaslwiUe, Tennessu 
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HORTLY after the discover}'’ of the 
roentgen ray, :t was found that ex- 
posure of growmg bone to this ray 
IS followed by a penod of inhibited growTh 
Brooks and Hillstrom (1) have recently 
made a study of the amount of irradia- 
tion necessar}' to inhibit growTh, the quan- 


tity of the effect produced, the durabon 
of the influence, and the coinadent histo- 
logic changes 

In \new of the significance attached by 
Robison (3, 4, 5) and other workers to the 
r6le of phosphatase m bone growth, it ap- 
peared to us that a simultaneous study of 
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I Part of the expense of this mvesugation was borne the effect of roentgen rays on growth and 
by the Fluid Research Fund phosphatase actituty would be of 
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interest The results of such a study are 
given in this paper 

PROCEDURE 

Pups from 30 to 40 days of age, were ex- 
posed to approximately 600 roentgens over 
the left fore leg, the remainder of the 


tissue, mcludmg hgaments and penosteum, 
was carefully dissected away smce ac- 
curate weight measurements were neces- 
sary All bones were treated in as nearly 
uniform a manner as possible, and were 
then weighed in smtable weighing bottles 
on an analytical balance Care was taken 
to avoid loss of weight by evaporation 
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ammal’s body being carefully protected 
with sheet lead The factors constitut- 
ing this dose were from 190 to 200 kilovolts, 
20 rmlliamperes, target-skm distance of 
55 centimeters, filter of 0 5 mm copper and 
1 mm aluminum, and exposure of 20 
minutes The animals were sacnficed at 
mter\’als of from three to 34 days after 
irradiation, the bones from the nght fore 
legs being used as controls The bones of 
both fore legs were removed, and all soft 


The length, indudmg the epiphyses, was 
measured with a vermer cahper , the entire 
bone was then cut mto small bits and 
ground m a mortar with No 40 carborun- 
dum This mixture was transferred to an 
Erlenmeyer flask of suitable size and 25 
cc of distilled water added for each gram 
of bone, the water being used m small por- 
tions to thoroughly remove the traces of 
matenal adhenng to mortar, pestle, and 
spatula A few drops of chloroform were 
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activated by the roentgen ray, samples of 
bone extract and blood plasma were ex- 
posed to approximately 1,200 roentgens, 
and detenmnations of phosphatase activity 
immediately made on these and samples 
of the onginal untreated materials No 
differences were detected 

The choice of particular days for sacn- 
ficmg the anim als was arrived at after a 
number of prehmmary studies had been 
made It is qmte clear that some of the 
animals, sacrificed withm the penod of 
minim al phosphatase activity, may not 
have been caught at their lowest values 
It was ongmally planned to study these 
animals over a longer penod, but orcum- 
stances necessitated our sacnficmg a num- 
ber of them prematurely 

SUMMARY 

The influence of roentgen rays on the 
phosphatase activity of bone was studied 
m a number of pups, which were exposed 


over one fore leg to approximately 600 
roentgens Studies were made on the 
weight, length, and phosphatase actmty 
of both treated and control bones, over 
penods up to 34 days There was a re- 
tardation of growth as judged by both 
weight and length As compared with the 
controls, the treated bones showed a de- 
crease m phosphatase activity begmnmg 
a few days after exposure, reachmg a 
minim um withm from one to three weeks, 
and showmg a tendency toward recovery 
withm from four to five weeks 
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added, the flask stoppered, well shaken, 
and set aside at room temperature for a 
penod of 72 hours, with occasional shak- 
mg At the end of this penod, the mixture 
was filtered through No 40 WTiatman 
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filter paper Determmations of phos- 
phatase activity were made on this filtrate, 
using a techmc similar to that descnbed 
by Jenner and Kay (2) for plasma phos- 
phatase 

In these experiments, 41 ammals were 
used The ulnae were used for nucro- 
scopic section of the hne of growth at the 
epiphysis However, values for weight 
and length of the ulme were obtamed and 
are included m the averages given m Fig- 
ures I and II The microscopic findmgs 
wfll be reported m a separate paper Thus 
aU of the data on phosphatase represent 
values for the radu 

Figure I shows the effect of irradiation on 
the length of the exposed bones as com- 
pared with the controls Appreaable dif- 


ferences were consistently found after 
from 15 to 34 days Differences m length 
are not suffiaent catena for the estima- 
tion of growth, and we feel that differences 
m weight are also significant The av- 
erage values for the weights of both ir- 
radiated and control bones are given m 
Figure II It is quite apparent that there 
was a greater retardation m growth on the 
basis of weight than as judged by length, 
this being obviously due to the fact that 
the irradiated bones are smaller m di- 
ameter as well as shorter m length It 
may be noted from Figure II that, during 
the first few days after uradiation, the 
treated bones were slightly heavier than 
the controls This is not only true for 
the average values but holds for most of 
the individual pairs The cause of this 
phenomenon is not clear but it is quite 
possible that analyses of such bones for 
water, protem, and mineral matter will 
throw some light on this subject 
The values for phosphatase activity of 
both uradiated and control bones are given 
in Figure III These figures represent 
milhgrams of inorgamc phosphorus hber- 
ated per hour from a substrate of sodium- 
beta-glycerol-phosphate by the enzjmie m 
100 cc of bone extract (contaimng 4 grains 
of bone) at a temperature of 38° C , and 
at a Ph of S S The phosphatase activity 
of the irradiated bones began a progressive 
decrease vnthin a few days after treatment 
and reached a minimal value withm a 
penod of from one to three weeks This 
penod of minimal phosphatase activity was 
followed by a tendency toward recovery 
There is some mdication that the phos- 
phatase activity of the untreated bones is 
also affected — this is bemg investigated 
Two animals have also been studied m 
an attempt to detemune the location m 
the bone of maximum depression of phos- 
phatase actinty, after exposure to the 
roentgen ray The bones were divided into 
epiphj'ses, metaphyses, and shafts The 
greatest depression occurred m the meta- 
physis, which is the region of greatest phos- 
phatase activity In order to determine 
whether or not the enzjune itself is m. 
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activated by the roentgen ray, samples of 
bone extract and blood plasma were ex- 
posed to approximately 1,200 roentgens, 
and detemimations of phosphatase activity 
immediately made on these and samples 
of the ongmal untreated matenals No 
differences were detected 

The choice of particular days for sacn- 
ficmg the animals was arrived at after a 
number of prehmmary studies had been 
made It is quite clear that some of the 
animals, sacnficed ivithm the penod of 
mmimal phosphatase activity, may not 
have been caught at their lowest values 
It was ongmall)'- planned to study these 
animals over a longer penod, but circum- 
stances necessitated our sacnficmg a num- 
ber of them prematurely 

SUMMARY 

The influence of roentgen rays on the 
phosphatase actiwty of bone was studied 
m a number of pups, which were exposed 


over one fore leg to approximately 600 
roentgens Studies were made on the 
weight, length, and phosphatase activity 
of both treated and control bones, over 
penods up to 34 days There was a re- 
tardation of growth as judged by both 
weight and length As compared with the 
controls, the treated bones showed a de- 
crease in phosphatase activity be ginnin g 
a few days after exposure, reaching a 
minim um wit hm from one to three weeks, 
and showmg a tendency toward recovery 
withm from four to five weeks 
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added, the flask stoppered, well shaken, 
and set aside at room temperature for a 
period of 72 hours, with occasional shak- 
mg At the end of this penod, the mixture 
was filtered through No 40 ■\;\Tiatman 
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by Jenner and Kay (2) for plasma phos- 
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In these experiments, 41 animals were 
used The ulnre were used for micro- 
scopic section of the fine of growth at the 
epiphysis However, values for weight 
and length of the ulnaa were obtamed and 
are mcluded m the averages given m Fig- 
ures I and II The microscopic findmgs 
will be reported m a separate paper Thus 
all of the data on phosphatase represent 
values for the radn 

Figure I shows the effect of irradiation on 
the length of the exposed bones as com- 
pared with the controls Appreciable dif- 


ferences were consistently found after 
from 15 to 34 days Differences m length 
are not suffiaent catena for the estima- 
tion of growth, and we feel that differences 
m weight are also significant The ai- 
erage values for the weights of both ir- 
radiated and control bones are given in 
Figure II It IS quite apparent that there 
was a greater retardation m groivth on the 
basis of weight than as judged by length, 
this bemg obnously due to the fact that 
the irradiated bones are smaller m di- 
ameter as well as shorter m length It 
may be noted from Figure II that, durmg 
the first few days after irradiation, the 
treated bones were slightly heavier than 
the controls This is not only true for 
the average values but holds for most of 
the mdmdual paus The cause of this 
phenomenon is not clear but it is qmte 
possible that analyses of such bones for 
water, protem, and imneral matter will 
throw some hght on this subject 

The values for phosphatase activity of 
botli irradiated and control bones are given 
m Figure III These figures represent 
milligrams of morgamc phosphorus hber- 
ated per hour from a substrate of sodium- 
beta-glycerol-phosphate by the enzjmie m 
100 cc of bone extract (contaimng 4 grams 
of bone) at a temperature of 38 ° C , and 
at a Ph of S 8 The phosphatase activity 
of the irradiated bones began a progressive 
decrease withm a few days after treatment 
and reached a nununal value within a 
penod of from one to three weeks This 
penod of mimmal phosphatase activity was 
followed by a tendency toward recoi^erj^ 
There is some mdication that the phos- 
phatase activity of the untreated bones is 
also affected — this is bemg investigated 
Two nmmals have also been studied in 
an attempt to determme the location m 
the bone of maximum depression of phos- 
phatase activity, after exposure to the 
roentgen ray The bones were divided mto 
epiphyses, metaphyses, and shafts The 
greatest depression occurred m the meta- 
physis, which is the region of greatest phos- 
phatase activity In order to determme 
whether or not the enzyme itself is m- 
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expenence m artenography has been hm- 
ited largely to the use of thorium dioxide 
sol, however, we have found that neo- 
lopax, skiodan, and diodrast are deficient 
m radiopaaty and produce pam when m- 
jected into an artery The problem of 
finding an ideal artenographic medium has 
not been solved, and further mvestigations 
are bemg earned out 

In the past eighteen months we have 
used artenography to examme the penph- 
eral vessels m 85 cases The foUowmg 
conditions were studied thrombo-angi- 
itis obhterans (3, 4, 5, 7), artenosclerosis 
(5), congemtal artenovepous fistula (10), 
aneurysm of the pophteal artery (6), arth- 
ntis, scleroderma, Ra}Tiaud’s disease, and 
hypertension In some cases m which a 
search was bemg made for suspected 
disease normal blood vessels (2) were found 
(Fig 1) In addibon to penpheral artenes, 
visuahzation of the cerebral artenes (11, 
12), and of the abdominal aorta has been 
reported (13) Our studies have been 
limited largely to the upper extremities, 
chiefly because only small amounts of 
thonum dioxide sol are requued for good 
visualization In all mstances the pro- 
cedure was earned out with the patient 
under local anesthesia and without m- 
cismg the skm 

In bnef, the findmgs m thrombo-angi- 
itis obhterans are “patchmess” of the 
obhterative process, the three phases of 
involvement of artenes that depend on the 
degree of eneroachment on the artenal 
lumens (desenbed elsewhere, 5), extensive 
collateral arculation, and obliteration of 
collateral artenes (Fig 2) The char- 
actenstics of congemtal artenovenous fis- 
tula are mcreased size and tortuosity of 
artenes leadmg to the fistula, “poohng” of 
the medium m the region of the fistula, 
and absence of filhng of the artenes distal 
to the fistula In artenosclerosis, the 
rather uniform shaggy outhne of artenes 
the lumens of which are reduced m size is 
diaractenstic (5) Data on the arteno- 
graphic findings m scleroderma, Raynaud’s 
disease, arthntis, and in hjqiertension iviU 
be reported at a later date 



Fig 2 Thrombo-angttlts Obltterans — The digital 
artenes are involved in an irregular, patchy manner 
Phases of mvolvement of the artenes, varying from a 
simple change m contour to complete occlusion, are 
revealed The ulnar artery is occluded at the wnst 
and a long branch runs distally from above the region 
of occlusion The greatly mcreased collateral cir- 
culation IS indicated by the fine ramifying twigs 


Opinions concermng the value of arteri- 
ography vary from those of enthusiasts, who 
foresee its use as a routine diagnostic meas- 
ure, to those of others who express a dis- 
regard for it Our own opimon of the 
method hes midway between these two ex- 
tremes In most cases the procedure is 
hkely to be considered an adiunct rather 
than an absolute necessity to diagnosis, if 
expenence has been gamed in analysis of 
the symptoms and physical findmgs of a 
large number of patients with vascular 
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REPORT OF A CASE* 

By EDGAR V ALLEN, M D , Division of Medicine, attd JOHN D CAMP, M D , Section on 
Roentgenology', The Mayo Clinic, Rochester, Minnesota 


OENTGENOLOGIC visualization of 
the artenes of living subjects by 
means of mtra-artenal injection of 
opaque substances is relatively new Ac- 
cording to Edwards, who has renewed the 
subject, the procedure was first earned out 
in 1923 The method has never gamed 
ivide use, probably because of the diffi- 
culty m securing thoroughly satisfactory' 
mediums for injection The ideal arteno- 
graphic medium is one which ' has high 
radiopacity, does not cause pain when in- 
jected, IS freely miscible ivith blood, and 
has no toxic effect on blood, blood vessels, 
or on other organs or systems of the body 
A vanety of substances have been used, 
iodides and bromides of sodium, strontium, 
potassium and calaum, proteinated silver 
salts, iodized oil, skiodan, diodrast, neo- 
lopax, emulsified hpiodol, and tlionum di- 
oxide sol (S) Of these, thonum dioxide 
sol has the greatest opaaty and, in our 
expenence, using S to 10 c c , has no 
obnous and immediate mjunous effect on 
the blood, blood vessels, or on the body as 
a whole The possibihty of latent radio- 
activity has been ividely discussed (1, S, 
9) Unfortunately, however, this property 
of thonum dioxide sol has not been suf- 
ficiently considered in the hterature, in 
relation to the amount of the substance 
used In expenmental work, from 1 to 
5 c c for each kilogram of body' weight has 
been used In clmical work, for visuali- 
zation of the hver and spleen, about 1 c c 
for each kilogram of body weight is neces- 
sary In roentgenologic visuahzation of 
artenes and vems of the upper extremities, 
about 0 10 c c for each kilogram of body 
weight IS suffiaent Encksen and Rigler, 
who have made an extensive study of the 
possibdity' of harmful radio-active effects 



Fig I Normal Artenes — The artenes have 
smooth contours and their course is direct There is 
nunuiial collateral circulation 


from the use of thonum dioxide sol, con- 
sider that even a greater amount than that 
just mentioned is distinctly harmless Our 
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mmutise of artenal disease, information 
which can be secured in no other way It 
IS to be expected that the absence or pres- 
ence of orgamc artenal disease in Ray- 
naud’s disease, and the part played by 


lateral artenes and other adjustments to 
impaued circulation are portrayed m a 
manner which leaves little to be desued 
The mode of progression of the disease and 
the compensation for it are clearly out- 
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disease and if calo^etnc, pathologic, diagnostic procedure which furnished m 
ch^ic^, and physiologic studies are car- formation of unquestionable value Stud 

ned out The expmenced observer is able les under way at the present tune indu^te 
to reach a correct diagnoas in a high per- that scleroderma and Ra^aud’s disSe 
centage of cases by inference and by may present fairly consent roentg^ 


Fjg 3 Thrombo-angutis obliterans m a case m which diagnosis could not be 
made clinically The distal part of the radial and the proximal part of the ulnar 
artery are occluded Extensive disease of the artenes of the palm and of those 
that go to the fingers is present The mterosseous artery extends mto the hand 
and the collateral circulation is gTeatl> increased 


evaluation of the studies mentioned Arte- graphic charactensbes If such proves to 
nography was of no aid m diagnosis in be true, the diagnostic value of artenog- 
two cases of congemtal arteriovenous fis- raphy in these confusing conditions vill 
tula, but merely served m a confirmatorj'’ be great 

capacity It is quite probable, however, The chief value of arteriography, m Qyj. 
that m some cases the method would estimation, hes not m the direction of 
furmsh the only unequivocal information diagnosis but m detennimng the patho- 
In only a few cases of thrombo-angutis genesis of the condition It gives infor- 
abhterans was artenography the single mation of inestimable value regarding the 
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and by numerous small arteries ansmg 
from those ]ust mentioned The circula- 
tion through the ulnar artery is mam- 
tamed by a branch from the mterosseous 
and radial artenes 

The roentgenographic studies m this 
case mdicate not only the diagnostic value 
of artenography, but also the powers of 
compensation for disease which are in- 
herent m the artenal system 
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m this condition has been distinctly lim- 
ited In addition, the situation, extent, 
and nature of aneurysms, arteriovenous 
fistulas, and artenal emboli can be de- 
temuned accurately by artenography 
WTiether or not the method ivill add infor- 
mation of value to tlie knowledge of tlie 
pathogenesis of arthntis, hypertension, and 
of other conditions remains to be learned 
in the future 

There can be little doubt that arteriog- 
raphy mil be used more extensivel}’' It 
IS not too optimistic to hope tliat roent- 
genologic ^^suahzatlon of the artenes of 
the hmng subject mil enhance information 
about the arculation m much the same way 
that roentgenography has increased knowl- 
edge of the digestive and unnarj’’ systems 

REPORT OF A CASE 

A Greek laborer, aged 3o j'cars, who 
had smoked on the average of twenty 
cigarettes a day for twenty-three years, 
was examined at the I^Iayo Clinic m 
February', 1934 Seven months pre\nously 
the fingers of his left hand had been in- 
jured when they had been caught between 
the door and the jamb of a box car The 
nail of the fourth finger had been loosened 
from its bed and the third finger had been 
severely bruised Pam had occurred im- 
mediately and had persisted up to the 
time of admission Tincture of iodine had 
been applied to the fingers and the hand 
had been bandaged About three months 
later, treatments had been begun in which 
and ice pack had been applied to the hand 
for thirty mmutes, three times daily, these 
had contmued for four weeks Dunng 
this time the distal half of the third finger 
had turned black and had become swollen 
The patient disclaimed symptoms of 
phlebitis and of trouble m the lower ex- 
tremities 

At the time of our exanunation the distal 
half of the third finger was gangrenous, the 
third and fourth fingers were shghtly 
swollen, and pulsabons were absent bi- 
laterally m the ulnar, dorsahs pedis, and 
postenor tibial artenes and dimmished in 


the left radial artery There was moderate 
abnormal pallor of both feet and of tie 
fingers of the left hand, on elevation, and 
moderate abnormal rubor, on dependency 

An artenographic study of the left fore 
aim and hand was made The resultmg 
films revealed complete occlusion of the 
radial artery, distal to about the lower end 
of the radius, and occlusion of the ubar 
artery, proximal to a pomt 3 cm above the 
distal end of the ulna (Fig 3 and 4) The 
interosseous artery extended into the hand, 
and the palmar arches and digital artenes 
were extensively diseased 

COMMENT 

The problem m this case was to deter- 
mine w hether trauma alone was responsible 
for the patient’s condition or whether 
there was some pnmary disease of the 
artenes As a result of expenence in other 
instances, the assumption that a chronic 
occlusive disease of the artenes had existed 
before the trauma was entirely reasonable 
This assumption w'as strengthened by 
evidence of chronic occlusive disease of the 
artenes of the lower extremities How- 
ever, conclusive evidence was lackmg, 
hence, artenography was performed On 
the basis of the findings from this pro- 
cedure a diagnosis of thrombo-angutis 
obliterans was made 

The remarkable compensation for oc- 
clusion of the chief artenes is clearly shown 
in the roentgenogram In spite of the 
fact that the distal portion of the radial 
artery and the proximal part of the ulnar 
artery are completely occluded, the circula- 
tion to the hand and to the fingers, ex- 
clusive of the third finger, is adequate to 
maintam normal function This physio- 
logic compensation is effected by pro- 
jection of the mterosseons artery mto the 
hand (beyond normal himts), by branch- 
ing from the radial artery at the point of 
occlusion, by a large branch arising from 
the radial artery just proximal to the 
pomt of occlusion, by a cross-branch con- 
necting the mterosseons artery and the 
umnvolved portion of the ulnar artery^ 
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Fik I HetnEnffiorna of forearm R M C., 8 months of Fi£ 2 Same case as shown in Fiifure 1 Arm 
age ^^hose forearm became red two weeU after birth Five presents the usual scamng seen m those cases ac- 
ivee’ks later the arm began to swell . one month before coming companied by spontaneous ulceration Due care 
under obsen'ation it began to ulcerate This case represents must be given all cases of angiomas treated by any 
a rather common type of complication (For other cases see measure, otherwise the operation will be blamed for 
References 3 and 4 ) tlus rather frequent comphcation A number of 

radium treatments were given over appropnate 
areas while the ulceration was in progress 


MALIGNANT CHANGE IN NEVI 

There is a well-grounded idea existing 
among the public that to treat a nems is 
to imnte mahgnancy, yet, on the other 
hand, it is a well-estabhshed fact that 
many cases of mahgnancy start from nevi 
Unfortunately, even with the pubhaty 
that has been given to this subject, there 
still remains, among a certam class, con- 
stant fear that it is dangerous to remove 
nevi 

In this senes, only three cases were 
observed m which there was malignant 
degeneration This by no means gives 
the correct ratio, as it is not unusual, 
while takmg the history of an epithehoma, 
to have the patient state that it began 
from a small spot or mole Two of these 
three cases had large pigmented moles m 
which the breaking-down process had just 
started One was upon the forehead and 
the other upon the back, and both 
promptly yielded to treatment with 
radium They were included in this hst 
because they were referred for treatment 
under the above head The third case 
was a girl, six years of age, who had a 
large hemangioma of the face extendmg 
over tlie nght and left cheek, invohnng 
the upper hp and nose The front teeth 
and premaxillarj' bones were enlarged, 
causing the upper teeth to project veil 
beyond the lower jaw She was treated 
uith radium for some time, with no result 
except scamng About file years later 


she was agam seen Durmg that tune 
she had developed an ulcer upon the face, 
upon which various procedures had been 
tned — exasion, skin grafting, and various 
forms of cautery Healing was only tem- 
porary, and finally it developed mto a 
rodent ulcer The nose and upper jaw 
became mvolved, tenmnatmg m death 
at the age of fourteen It would be 
mterestmg m this case to know just what 
influence the irradiation had upon the 
termmation 

SPONTANEOUS ULCERATION 

A number of cases, mostly cavernous 
hemangiomas, have come to notice with 
extensive ulceration from no assignable 
cause, while another group was attributed 
to a trifling mjury Reference has been 
made to cases in which the ulceration 
brought about a cure, but such a fortunate 
endmg was not observed m any case of 
this group The place where the ulcera- 
tion occurred was usually marked by 
scamng that was not seen in those cases 
of similar size that had been reduced by 
irradiation, and the amount of disfigure- 
ment was much less than would be expected 
from the appearance of the ulcer In 
several of these cases of spontaneous 
ulceration, the conditions for a time were 
quite alarmmg An area would become 
gangrenous and extend in various direc- 
tions mthout any particular reason, or, 
strangely enough, it might begin in several 
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^PHE results obtained from the use 

I of radium m some cases of hemangio- 
mas are all tliat may be desired 
Instances have been seen m which large 
tumor masses have entirely disappeared 
without any sign of scamng, and the 
overlying skm was absolutely perfect 

Man}' cases come under observation in 
which some surgical procedure has been 
employed, followed b}' recurrence of the 
mass and large scars, which make them 
more difficult to treat Frequently, tlie 
blood vessels hai'e enlarged beyond the 
prewousl}' involved area, giinng a cratcr- 
like shape to the tumor, while m others, 
espeaally those cases in which carbon di- 
oxide snow has been employed, large ulcers 
are seen It would seem logical, therefore, 
that some mild irradiation should first be 
used and, if it fails, then resort to surgerj' 
The method for the eradication of these 
troubles depends largely upon the follomng 
factors (1) condition of the nevus when 
seen by the physician, (2) the prc\ious 
history , (3) the histologic formation of the 
mass 

For convcraence in treatment, a purel} 
arbitraiy’ division has been adopted m 
this re\new of 506 cases of nen, as follows 
(1) hemangiomas, wath subdinsions of 
different grades into capillar)' and caver- 
nous, which comprised the largest, and 
totaled 422 cases, (2) Ijmiphangiomas, 
which numbered 14 cases, (3) fibro- 
angjomas, including the A'anous forms of 
moles, which amounted to 70 cases 

The difference between the rather large 
first group of hemangiomas and the small 
third group, mcludmg moles, is explained 
by the fact that, as a rule, when moles 
first appear upon the body they are small 
and are seldom brought to the attention 

1 before the Amencan Congress of Radiology 
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of a physician until they become troubI^ 
some or large enough to cause disfigure 
ment If all cases of moles were recorded, 
tlie proportion m this renew would no 
doubt be entirely different 
The type of nevus most suscephble to 
irradiation is the cavernous hemangioma 
Its histor)' is quite distinct and differs 
from the others in that at birth, or shortly 
aftenvards, a small spot is noticed which 
enlarges rapidly (mthm a few dap, 
weeks, or sometimes a few months), then 
becomes stationary' or may still continue 
to enlarge slowly The history of the 
capillary' ty'pe is not so distinct and there 
IS some element of doubt as to its forma- 
tion Although many indmduals will 
contend that nothing was seen at budh, 
a few day's later the discoloration will be 
noted but, as bme progresses, very little 
difference m its size and character will 
develop The fact that these marks are 
flat and of no distinct tumor fonnabon, 
naturally' makes detection at birth rather 
difficult, due to the madental discolorabon 
of the child’s skin Moles are usually 
obsen'ed at birth, and show httle change 
as time advances, and to some extent this 
is true of ly'mphangiomas 
All three of the above-mentioned classes 
may' remam stationary for years and then, 
for some unknown cause, enlarge rapidly 
Cases have been known in which a small 
spot of one or two milhmeters will enlarge 
inthin a month to a centimeter or more 
At times this groivth is associated wnth 
some tnflmg mjury In the adult, this 
IS practically the only ty'pe that comes 
before us for medical treatment A histo- 
logic study' of all the different forms of 
nen would proi'c mterestmg but it would 
be impossible to obtam enough tissue 
sections to make compansons of the 
I'anous types 
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Fijr 1 Hemangioma of forearm R M C . 8 months of Fig 2 Same case as shown m Figiu^ 1 Arm 
age, nhose forearm became red tvvo weeks after birth Five presents the usuaf scamng seen m those rases ac- 
we^ later the arm began to swell , one month before commg companied by spontaneous ulceration Due rare 
under observauon it began to ulcerate This case represents must be given all cases of angiomas trrat^ by any 
a rather common type of comphration (For other cases sec measure, otherwise the operation will be blamed for 
References 3 and 4 ) this rather frequent comphration A number of 

radium treatments were given over appropnate 
areas while the ulceration was in progress 


MALIGNANT CHANGE IN NEVI 

There is a well-grounded idea existing 
among the pubhc that to treat a nevus is 
to mvite malignancy, yet, on the other 
hand, it is a well-estabhshed fact that 
many cases of malignancy start from nevi 
Unfortunately, even with the pubhaty 
that has been given to this subject, there 
still remams, among a certain class, con- 
stant fear that it is dangerous to remove 
nevi 

In this senes, only three cases were 
observed m which there was mahgnant 
degeneration This by no means gives 
the correct ratio, as it is not unusual, 
while taking the history of an epithelioma, 
to have the patient state that it began 
from a small spot or mole Two of these 
three cases had large pigmented moles m 
which the breakmg-down process had just 
started One was upon the forehead and 
the other upon the back, and both 
promptly yielded to treatment with 
radium They were included in this hst 
because they were referred for treatment 
under the above head The third case 
was a girl, six years of age, who had a 
large hemangioma of the face extendmg 
over the nght and left cheek, involving 
tlie upper hp and nose The front teeth 
and premaxillar}’' bones were enlarged, 
causing the upper teeth to project well 
be}ond the lower jaw She was treated 
Mitli radium for some time, mth no result 
except scamng About five years later 


she was again seen During that time 
she had developed an ulcer upon the face, 
upon which various procedures had been 
tried — excision, skin graftmg, and various 
forms of cautery Heahng was only tem- 
porary, and finally it developed mto a 
rodent ulcer The nose and upper jaw 
became mvolved, termmatmg in death 
at the age of fourteen It would be 
mterestmg m this case to know just what 
influence the irradiation had upon the 
temunation 

SPONTANEOUS ULCERATION 

A number of cases, mostly cavernous 
hemangiomas, have come to notice with 
extensive ulceration from no assignable 
cause, while another group was attnbuted 
to a tnflmg mjury Reference has been 
made to cases m which the ulceration 
brought about a cure, but such a fortunate 
endmg was not observed m any case of 
this group The place where the ulcera- 
tion occurred was usually marked by 
scarrmg that was not seen m those cases 
of similar size that had been reduced by 
irradiation, and the amount of disfigure- 
ment was much less than would be expected 
from the appearance of the ulcer In 
Several of these cases of spontaneous 
ulceration, the conditions for a time were 
quite alanmng An area would become 
gangrenous and extend m various direc- 
tions mthout any particular reason, or, 
strangely enough, it might begin in several 
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other areas independent of the ongmal 
site The gangrenous condition is sunilar 
in its general appearance to those cases 
of moist gangrene and, while it may be 
due to some mfection, the direct cause 


extent, it explams the disappearance of 
masses of considerable size, in cases in 
which only an extremely weak apphcabon 
has been given As a general rule, m 
cases in which the vessels are covered 



Tig 3 Hemangioma of head MUR, Fig 4 SamecaseasshownmFig- 
11 months of age Photograph taken Dec ure3 Treatment by 100 mg radium, 
16, 1920 WTicn the patient mas two given m two positions, 2 hours each, 
months old the hemangioma was the sue of a elevated at 2 centimeters Seven ap- 
qnarter.graduall) increasing until It attamed plications were given betiveen Feb 10, 
Its present size (4 cm in diameter, 2 cm 1927, and Jan 24, 1928 Note the 
m height) growth of hmr over mvolved area 


would appear to be a clot choking the cir- 
culation m the vessels Naturally the gen- 
eral symptoms are proportional to the 
mvolved area Spontaneous ulceration is 
more than a passing interest, and should 
lead to senous thought m cases in which 
treatment of these tumor masses by 
irradiation is to be considered 

It would be natural to suppose that 
the trauma, from the irradiation, would 
be suffiaent to cause a reaction similar to 
that seen m ulcerative cases "WTiile there 
have been a number of cases m which the 
reaction was much more intense than was 
desired, it has never had the character of 
that seen m the spontaneous cases, nor 
was the scar the same From excessive 
reaction, the scar has a scaly appearance 
for some time, even several years, while 
the scar m the spontaneous cases is usually 
hard and firm, with some tendency toward 
the formation of keloid 

The element of dosage cannot at all 
times be correctly estimated and to some 


■with a good layer of skin, the result ivill 
be better and there will be less danger of 
ulceration than m those cases m which the 
large vessels are practically exposed, with 
very httle true sfcm for their protection 
It will usually be observed that in cases 
m which the mass is composed of spongy 
vessels, the amount of irradiation needed 
IS small, as they yield easily, but if the 
mass IS more or less fibrous, the resistance 
is greater This factor also explams the 
diflSculty m treatment of the “port wme 
stain ” The vessels are small, under these 
circumstances they show a stronger re- 
sistance, and the relation to the surround- 
ing tissues is greater At the same tune, 
this fact must be coupled with the diffi- 
culty of obtaming an even reaction over 
the mvolved area 

distribution 

The distnbution of these marks is 
mterestmg and, while many are com- 
pheated by havmg several areas mvolved 
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only those were noted which were of 
suffiaent size to warrant attention 


Abdomen 

4 

Arm 

26 

Arms, etc 

6 

Back 

19 

Body 

8 

Chest and shoulder 

14 

Face 

303 

Face, etc 

8 

Face, neck 

4 

Hand 

14 

Head 

27 

Legs 

20 

Mouth 

7 

Neck 

20 

Perns 

1 

Tongue 

16 

Tongue and mouth 

3 

General 

6 

Total 

506 


By examining this hst one is forced to 
observe that by far a greater number of 
these marks were upon the exposed parts 
of the body, 303 of the 506 being upon 
the face The argument is often advanced 
that personal appearance enters largely 
into consideration Most of these cases, 
however, were small children brought for 
treatment more in alarm of serious conse- 
quences than concern about the defect 
Itself In the adult, personal appearance 
may be a factor, smce in this hst 349 were 
females while only 157 were males We 
find also, as a rule, that marks upon the 
covered parts of the body are not neglected, 
and the men who have reached maturity 
are as persistent m their treatment as the 
women 

A number of hemangiomas have been 
observed about the female gemtaha, but 
only one m a male It was a small tumor 
mass 15 by 10 mm m diameter, elevated 
G mm , and situated on the upper surface 
of the glans It was fairly resistant to 
the direct method of treatment 

Nevi are unusual in the colored race 
In this group only one case was seen, a 
girl seven years of age, who was sent m 
as a case of lymphangioma The mass 
had been removed by operation but 
promptly recurred At the time of ob- 
seiA'ation there was a tumor on the face 
directl} above the angle of the jaw, about 
1 by 4 cm m diameter, elevated 1 5 cm 


and composed of three rather distmct 
nodules It was given three mild apph- 
cations of radium, with no effect Irra- 
diation was not pushed, for the reason, as 
IS well known, that the after-effects upon 
the skm of the colored race, due to the 
loss of pigment, are often more displeasmg 
than the ongmal trouble A number of 
years later this girl agam came imder ob- 
servation The mass was still practically 
of the same size, but a biopsy, studied 
by another pathologist, pronoimced it a 
fibro-angioma Therefore, if it were either 
a fibro-angioma or a lymphangioma, con- 
siderable irradiation would be required 
and the probable end-result would not 
justify such a procedure 

TREATMENT 

The treatment of these cases depends 
largely upon the history of development 
and the character of the nevi As most 
of them appear upon the exposed surfaces 
of the body, a good cosmetic result is usu- 
ally desired In some of the cases of 
cavernous hemangioma, it is possible to 
have the mass entirely disappear with 
absolutely no trace of any change m the 
overlymg skm, but m cases m which there 
has been widespread displacement of the 
skm elements by the enlarged blood ves- 
sels, or a decided mcrease m the fibrous 
elements, some scarrmg is to be expected 
This scatnng at tunes is best corrected by 
some smgical procedme The question, 
might be advanced “Why irradiate in 
the beginmng if some surgical procedure 
is necessary m the end>” The reason is 
that many of these masses wiU extend 
about the periphery if not untated before 
an operation Furthermore, if the mass 
IS removed by uradiation, the field of 
operation is smaller Some surgeons will 
contend that it is diflficult to remove the 
scar from the irradiated part On the 
other hand, it must be admitted that the 
bleeding which is usually present during 
the removal of these masses, is greatly 
reduced by irradiation This factor alone 
should be considered It seems justifiable, 
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then, to adopt the rule that, in all cases, 
irradiation should first be tned 

Generally, the more time taken in the 
treatment of these cases the better will be 
the result, particularl)'^ in younger children 


In contrast to the deformity due to 
atrophy, the return to normalcy of the 
part, by removal of the offendmg mass 
may be mentioned This was well ex- 
emplified by the removal of a large caver- 



Fig 5 Hemangioma of the lip W 
S , 6 yeans of age, in whose case heman- 
gioma was first noticed i\ hen the patient 
was 8 months old, gradually increasing 
m size until it was 3 cm long and 2 cm 
wide The teeth were displaced inward 


Fig 0 Same case as shown m 
Figure 5 Result from application of 
four radium needles of 12 6 mg each 
monel metal, inserted into mass for 4 
hours One month later a 50 mg 
local application was given for 20 
minutes, filtered by 0 3 mm silver 
Note that the permanent teeth are m 
line 


In cases in which intense irradiation is 
necessar}^ due care must be given to the 
fact that the treatment will not only in- 
hibit the mass, but also the growth of the 
surroundmg tissues, as growing bssues are 
highly susceptible to irradiation WTiile 
the results may not be apparent at the 
time or immediately after the treatment, 
when the child matures a deaded lack of 
development in adjacent tissues ivill be 
noticeable In certain instances this atro- 
phy cannot be avoided and under ordinary 
circumstances iviU not be noted, but some 
cases m which the defect has caused con- 
siderable distress have been brought to 
our attention One particular case, when 
seen years after treatment of the tongue, 
showed that organ to be only about half 
its natural size and could not be projected 
beyond the hne of the teeth 

Because of the susceptibility of the sur- 
roundmg parts, nevi should always be 
irradiated with radium, and not with 
roentgen rays It is evident that it is 
easier to confine the effects of radium to a 
limited area 


nous hemangioma invohnng the mouth on 
the nght side and pressmg the temporary 
teeth inward The permanent teeth are 
now in perfect hne, symmetncal, and 
perfectly sound, with no distorbon of the 
soft parts 

A number of large hemangiomas oc- 
cumng in the scalp have been treated with 
remarkably good results They ranged 
m size from 2 to 4 cm m diameter, were 
usually regular m outlme, and were ele- 
vated from 0 5 to 1 cm , with httle or no 
hair on them Under such circumstances, 
a bald spot of the same dimensions would 
naturally be expected to follow treatment 
because of the displacement of the s kin 
elements by the tumor, and the effects of 
the irradiation With the exception of 
those patients who had had either surgical 
operations, caustics, or CO 2 , m aU of the 
cases with hemangioma of the scalp, a 
year after treatment, the affected area 
could scarcely be found, hau having al- 
most completely covered the site of the 
former mass As a rule, these tumors 
upon the head are highly susceptible to 
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irradiation and can be easily treated by 
the cross-fire method 

In contrast to hemangiomas occurrmg 
upon the head are those upon the hands, 
where they appear to be unusually resis- 


ber of cases have been seen to support 
this fact This is particularly well em- 
phasized by the case of a young girl who 
had a famt pigmentation of the skm of 
the left arm, from the hand to the shoulder. 



Fig 7 Hemangioma of foot. No- Fig 8 Fibrohemangioma of lip DM, 
tice the scar, resulting from operation 14 years of age, had had two operations per- 
The mass, as frequently observed, is formed upon the upper lip Note recurrence 
larger of the growth — there is also a loss of sen- 

sation and muscular power 


taut and likely to be injured dunng the 
course of treatment Infection of the 
area of radium reaction will result m a 
rather severe scarring Extensive surface 
mvolvements, with fine open network of 
either flat or shghtly raised vascular areas, 
irregular in outhne and mterwPven with 
areas of normal skm, so often seen upon 
the arms or legs, are usually hard to treat 
If they show no sign of extension, the use 
of the electric needle iviU give fair re- 
sults On the other hand, if there is a 
tendency toward growth, irradiation 
should be employed to obtain the best 
results 

Aside from these large cavernous hem- 
angiomas that at times produce large 
tumor masses and yet yield easily to ir- 
radiation, are those which on the surface 
appear only as “port wane stams ” The 
fine dilatation of the vessels would appear 
to be on the surface only, and, it has been 
pointed out, if the skm can be bleached 
by slight pressure, the superficial charac- 
ter of the lesion is confirmed This is not 
always true, however, and vessels extend 
deeper than is usually supposed A num- 


the left breast, and chest wall The left 
breast was deadedly larger than the right, 
and a roentgenogram of the bones of the arm 
and hand showed that those m the left 
side were larger than those m the right 
The skm over the mvolved area was a 
faint red and could be easily bleached 
by pressure In this case nothmg was to 
be gained by any form of treatment 
Attention is called to the fact that m these 
extensive capillary hemangiomas the proc- 
ess is widespread and scattered through 
the different tissues with more or less 
unifomuty, while m the cavernous type, 
the tumor mass may be extensive yet the 
dilated vascular area may remain distmct 
without appearing to be an mtegral part 
of the other tissues 

COMPLICATIONS 

At times, unforeseen comphcations will 
arise, but while the employment of radium 
has little to do with either the cause or 
result, its use mvanably incurs a certain 
amount of censure In one mstance a 
young girl developed measles The neinis 
had been mildly treated, but the inflamma- 
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tory condition of the skin caused some 
ulceration, with considerable infection of 
the surroundmg tissue After recovery, 
the nevus appeared to show very little 
change, yet her parents refused further 
treatment Several cases became in- 
fected with impetigo contagiosa, which 
, gave nse to some anxiety until the diag- 
nosis Avas estabhshed 

When extensive areas are treated in 
children, especially the very young, they 
will often develop a toxic condition, with 
a more or less general systemic reaction 
and fever of a mild type This is accom- 
pamed with eruptions upon the skm, 
usually a number of furuncles In others, 
patches of eczema will appear not con- 
fined to the local area, but scattered over 
the body This complication has been 
observed in a number of instances, when 
the local area otherwise showed no sign 
of reaction The symptoms, as a rule, 
are not alarming, and usually subside in a 
week or ten days The condition of the 
child’s general health does not seem to 
influence the seventy of the symptoms 
Well-nounshed children often appear to 
be more affected by this reaction than 
those who are undemounshed It is 
evidently due to absorption of products 
produced by the disintegration of the cells 
m the nevus One case m which this re- 
action was unusually severe, was that of 
a small girl, with a large mass extending 
from the hne of the jaw on the left side of 
the neck to the shoulder and down into 
the chest along the antenor wall The 
skin covenng the area was perfect Sev- 
eral times, when the apphcations were 
made, it was supposed that the patient 
suffered from pneumonia The mass in 
the neck promptly disappeared, but be- 
cause of the severe reaction and the possi- 
bility of deep tissue changes, it was de- 
cided not to treat the chest Outwardly 
the result was perfect, but the roentgeno- 
gram still showed a rather extensive 
shadow in the left chest 

In the smaller nevi, m which the reac- 
tion produces a mild degree of erythema, 
often attended by a shght bunung or itch- 


mg sensation, it is well to keep the parts 
protected, as scratching or rubbmg may 
lead to abrasions and consequent infec- 
tion To obtain a satisfactory result, 
ulcerabon should be avoided, if possible 

Injury to the affected part durmg the 
stage of reaction usually produces more 
scarrmg One unfortunate case was that 
of a small boy with a large hairy mole upon 
the nght cheek During the time he was 
undergoing treatment, his clothmg aca- 
dentally became igmted, causing a bum 
upon the shoulder and neck to the upper 
edge of the mark on the cheek There 
was some contracfaon of the whole scar 
but the general disfigurement was less 
than might be expected, considermg the 
size of the area involved While the bum 
from the fire might have included the 
mark, happily it stopped at the upper 
edge of the area under treatment 

TECHNIC 

To give any routme techmc for the 
treatment of nevi m general would be 
quite impossible smce each case must be 
treated individually The size, depth, 
and particularly the structure of the tumor 
must be fully considered m conjuncbon 
Avith the variation and susceptibihty of 
the skin to irradiation Children require 
espeaal attention m this regard, and it 
has been our procedure to give a small 
mitial dose, mcreasmg it as the treatment 
proceeds Six weeks or two months 
should elapse between treatments except 
when a rapid distention of the mass occurs,* 
It has not been our practice to give 
small repeated doses at frequent mtervals, 
a method which seems dangerous If 
the imtial dosage is hard to calculate, how 
much more difficult it would be to deter- 
mme the amount retained at each applica- 
tion when given m rapid succession 
The apparatus used must be capable 
of wide variation, and all forms of radium 
applicators will prove useful 
plaques, tubes, needles, and seeds may be 
fashioned mto various shapes m order to 
give an even amount of irradiation to the 
whole mass at the same time It is 
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evenness of application that produces the 
smooth result When radium is apphed 
unevenly and areas are omitted, it wiU be 
found extremely difficult, with further treat- 
ment, to balance the edges with other parts 
Under ordmary arcumstances, the 
greater number of these cases were treated 
by the direct or cross-fire method, calcu- 
latmg a dosage so as to give about two- 
thirds of an erythema to the deeper layers 
In small marte, with about a milhmeter 
elevation, the radium has been apphed 
directly to the surface by a plaque or 
tubes evenly distributed over the area 
Usually about 0 2 mm of lead, or its 
eqmvalent, was used to filter out the low 
rays The high beta rays have been em- 
ployed, as they materially cut down the 
time of apphcation, and the results seem 
to equal those secured m cases m which 
the filter has been one, two, or three milh- 
meters of lead The error m this method 
IS that, the farther the radium is raised, 
the greater wdl be the depth dose, and 
that certainly is not desired 

In those cases m which there is a con- 
siderable tumor mass, the cross-fire method 
IS usually employed, calculatmg the dos- 
age so as to give its maximum m the deeper 
layers with as httle effect upon the over- 
lying structure as is consistent When 
this cannot be effected or when the tissues 
are resistant to radiation, and the over- 
lymg skm is m danger of destruction, it 
IS best to implant the radium When 
this method was employed m this senes, 
the ordmary monel needle was used, with 
no untoward results that could be 
ascnbed to the choice of filter 

''i\Tiile gold seeds may be employed 
in cases in which interstitial treatment is 
desued, it seems unnecessary to leave some 
foreign body in a mass of this character 
Small radon seeds (gold) are valuable m 
cases m which minor areas are to be 
treated m parts, and shields of vanous 
forms cannot be properly placed In such 
cases It should be remembered that the 
time of apphcation must be very short 
for tlie reaction is usually intense 

In concluding these remarks upon tech- 



Fig 9 Hemangioma of neck and chest M 
McC , 2 months of age A mass upon the neck was 
treated vnth 100 mg radium, mne posibons, 1 horn- 
each, filtered by 1 mm lead and 7 mm wood The 
first apphcaUon was m May, second in September, 
no loc^ reaction The mass m the neck disappeared 
Symptoms of a bronchopneumoma developed after 
each apphcation, and treatment of chest was not 
deemed advisable 

me we would not stress the adoption of 
any one method The cardinal rule for 
all treatment should be to avoid an ex- 
cessive amount of irradiation The ap- 
phcation may be repeated if not sufficient 
but an excessive amount of irradiation 
cannot be recalled and no antidote can 
be given Often the effects of severe 
treatments are most difficult to repair 
and will produce an objectionable cicatnx 

COMMENT 

The tabulation of results would be most 
desirable This, however, is more or less 
impossible, except when the individual 
case can be considered In one mstance, 
there may be a large, most disfiguring 
mass, and a pleasing result cannot be ex- 
pected Yet, with the apphcation of a 
imnimum amount of radium, the mass 
yields and the overlying skm is left per- 
fect, with the affected part appearing 
normal Agam, a mass perhaps only half 
the size of the former will shrink and leave 
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a stirface of scar tissue devoid of color and 
the natural skm elements, mcludmg the 
fine hairs, all of which are so essential to 
the natural tone of the involved area 
In those cases m which the trouble occurs 


of the lesion so as not to extend to the 
deeper structures In two cases the an- 
gioma was upon the upper hd and m both 
cases there was no reaction upon the under 
surface — when the marks disappeared the 



Fig 10 D P , 20 months of age, had a Fig 11 Same case as shown in 
tumor, 3 X 2 X 1 cm , upon the upper lip. Figure 10, the paUent now being 5 
which was treated by 50 mg 45 minutes direct years of age The photograph shows 
contact Six applications were given between the condition three years after treat- 
February and May ment 


upon the face about the eyes, special at- 
tention IS required and a thorough exami- 
nation should be made before treatment 
The enlarged vessels often involve the eye 
and, when the mass shnnks, exposing the 
eye, it wll be found to be imperfect If 
attention to such a condition has not been 
given previous to the application, it is 
hable to reflect discredit upon the radium 
treatment 

To a lesser extent, this is also true of 
the cases mvolving the nose and throat. 

It is possible, m most instances, to 
prognosticate the result, and this should 
be done, espeaally m those cases m which 
a perfect result is not expected Circum- 
stances alter cases to such an extent that 
a method of treatment meeting all re- 
qmrements in one condition may be dis- 
carded m another seemingly similar one 
It IS well to present the facts to the pa- 
tient or his family and prevent disappomt- 
ment Always bear m mmd that, while 
these marks may be objectionable, the 
scar left by their removal may be more so, 
and m the few cases m which there is no 
chance to afford rehef, treatment should 
not be imdertaken 

A number of small marks close to the 
eye and upon the eyehd have been treated 
The dosage m these cases has been calcu- 
lated accordmg to the superficial character 


skm was normal If the tumor mass ex- 
tends through the eyebrows or lashes, 
the area has to be left untreated, as 
these are highly suscepbble to irradia- 
tion In children in whom the hair is un- 
developed, it is impossible to get a correct 
balance 

There were certain groups in which the 
results were unusually bnUiant In one 
group of 12, the end of the nose was in- 
volved, giving a most grotesque ap- 
pearance The enlargement m several 
was about the size of a cherry and much 
that color, while in others it was covered 
ivith normal skm The unusual results 
in these cases may be due to the fact that 
the end of the nose can more easily re- 
ceive the cross-fire treatment from a 
number of angles Several of these pa- 
tients are now adults, exhibitmg no sign 
whatever of previous trouble either m 
form or skm textiue 

A number of other cases have been 
treated m which the mass was at the 
bridge or the base of the nose, and, while 
the results were favorable, they did not 
compare with the former class If the 
tumor mass was at the angle of the jaw, 
due regard was given to the underlying 
sahvary gland, makmg it difficult to reach 
the deeper parts of the tumor Here 
again, the results were not so uniform 
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as were those upon the nose, mouth, or 
scalp 

In two cases m which the leg was affected 
with large spongy veins passmg from the 
thigh to the ankle, prolonged treatment 
proved useless One case was comph- 
cated, with large ulcers about the anlde 
These two cases might be compared with 
the extensive “port wine stam,” pre- 
viously mentioned, m which treatment 
was not attempted because of the general 
enlargement of the involved parts 

SUMMAR.Y 

In this article the effort has been made 
to review a large number of cases and 
group them, m order to show that the results 
obtamed were not temporary, and, as time 
passed, that no sequelae followed to mar 
them In only a few mstances, m which 
the attempt was made to reheve some 
unusually distressmg case by irradiation, 
was it necessary to resort to any surgical 
procedure Several cases, treated a dec- 
ade or more ago, have now reached adult 
life and show some shght deformity of 
the affected part, due either to the lack 
of development or to the fact that some 
of the natural tissues were displaced by 
the mass It must be remembered, how- 
ever, that the younger the child is when 
treated, the greater will be the possi- 
bihty of this atrophy, or lack of develop- 


ment In the majonty of cases, results 
of treatment were very satisfactory The 
marks or tumor masses had disappeared, 
and the sites were practically normal and 
without scar No other method could 
accomphsh so much and, while the treat- 
ment is not so rapid as m other treat- 
ments, the results are better 

These lesions are not dangerous to hfe, 
therefore, there is no justification for the 
employment of any dangerous procedure 

In conclusion the fact is stressed that 
m all cases the mild apphcation of radium 
may bnng about a diminution of the tumor 
mass and it should always be used previous 
to operation Even m severe cases the 
reduction of the tumor mass wiU matenaUy 
reduce the operative nsk 

These deductions have been made from 
previous publications upon this subject, 
time now havmg permitted them to ma- 
ture So far, there has been no reason 
whatsoever to alter them in the least 
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X-RAY TECHNIC FOR CHILDREN^ 

By DOROTHY I STUNZ, Iowa Gily, Iowa 
From the Iowa Child Welfare Research Station, State Um^ ersity of Iowa 


I IIN any sun'^ey of roentgenographic 

literature the surpnsmg dearth of 
^ matenal dealing with technic for 
children will undoubtedly be noticed 
Excellent instruction in adult technic may 
be given, but for child technic, if it is 
mentioned at all, the reader is offered 
some such vague direction as “halve the 
time of exposure for children ’’ The all- 
too-familiar result of an instruction of 
that land is either the transparent-hke 
negative or the densely dark one, neither 
of which is satisfactory for diagnostic 
purposes This article is an attempt to 
contribute more definite technic within 
a hmited field 

The Iowa Child Welfare Research Sta- 
tion has been engaged in an x-ray program 
for the past twelve years Its object has 
been to study, through this medium, 
growth and development of normal chil- 
dren from birth to matunty, correlating 
the results ivith findings through physical 
measurements In anticipation of re- 
search projects along this line, the x-ray 
films have been limited to the bony struc- 
ture of the body Because of the greater 
amount of data on the head and the ex- 
tremities (about 1,500 exposures), this 
article will be concerned with them alone 
It IS hoped, however, that a similar work 
on the soft tissues and on the other bone 
structure, not here mentioned, ivill be 
forthcoming 

For some years the radiographs were 
made at the College of Dentistry of the 
State University of Iowa under the di- 
rection of Dr E A Rogers, and it is to 
his assistance that the ivnter is mdebted 
for the technical details upon which the 
present methods have been built Ad^- 
tional suggestions have also been made 


1 TSts study was made at the suggestion md with 

o. .to s p,.., .f to .o™ 

Child Welfare Research Station 


from time to time by R M Tarrant, 
head techniaan at the State Umversity 
of Iowa General Hospital The aim has 
been to use such exposure as will show 
the maxunum amount of detail m bone 
pattern and density and the earhest nudei 
of bone growth Since knowledge on the 
ultimate effect of x-rays is incomplete, an 
attempt was made to give each child the 
minimum exposure compatible with good 
results 

The equipment consisted of a Snook 
machine with which a Umversal fine tube 
was used Although this tube does not 
possess the smallest focal spot which is 
very desirable for ultra-fine bone work, 
its general practicality for combmabon 
seixnce recommended it A 1 mm alu- 
minum filter IS used at all times For- 
merly a target distance of 30 mches was 
maintained, but now one of 36 mches is 
used The appreaation expressed by a 
seven-year-old and the greater confidence 
observ'ed in the younger ones warrant 
tins increase of distance, which at the 
same time affords greater safety Be- 
cause of the 6-inch mcrease, an addition 
of approximately 9 K V P was necessary 
to give the same results The change in 
distance alters the size of the image very 
shghtly Baldwm, Busby, and Garside- 
m their companson of carpal area demon- 
strated that the variation is withm the 
experimental error in measuring The 
techmc used in this study is adapted to 
Eastman Diaphax films, for Contrast 
films the exposure time was multiphed 
by 1 5 

The first part of this study deals with 
infants ranging m age from sixteen days 


aldmn Bird T , Busby Laura M , and Garside 
I V Anatomic Growth of Cfauaren A Study 
ne Bones of the Hand Wnst and Lower Forearm 
leans of Roentgenograms Univ Iowa Stud 
.o Ph.Id Welfare. 1928, I\', No 1, pp 88 
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to two years, five months, twenty-mne 
days The prereadmg voltage and con- 
sequent secondary voltage, t e , kilovolt 
peak, was the ordy vanable used in this 
group The second part of this article 
deals with children of school age from 
five years, six months, to seventeen years, 
five months, twenty-mne days, with whom 
it was possible to use time as the vanable 
The radiographs have been judged and 
classified for their adequateness by the 
wnter and two other persons who have 
worked with the films The techmc here 
given IS the one actually employed with 
those films which were satisfactory m 
every detail 

INFANTS 

In the early part of this study, hand 
films of the first group were taken mth a 
very short exposure The method was 
for an assistant to place the hand rather 
suddenly on the film, surpnsmg the child 
and causing him to hold Ins hand m posi- 
tion long enough for the exposure of about 
0 1 second Later, however, this method 
was discarded m favor of one simpler for 
the techmaans, namely, that of holdmg 
the hand down with a piece of gauze It 
was found that an exposure of 0 3 second 
could then be used with as high a per- 
centage of accuracy as that secured by 
the first method In other words, if the 
hand could be held at all, it could be held 


for 0 3 second The hand techmc used 
IS given m Table I 

No mtensifymg screens were used, m- 
stead, the films were placed m the black- 
and-orange envelopes supphed by the 
manufacturers A piece of lead {}/s mch 
thick) was placed at the back of the outer 
envelope to obviate foggmg by secondary 
radiation dunng the exposure An m- 
teresting point was brought out when it 
was decided to take a radiograph of the 
mother’s hand in order to compare its 
bone pattern with that of the child’s hand 
The wnter was told that it would be im- 
possible to make a single exposure that 
would give an adequate picture of the 
child’s hand and at the same tune show 
the mother’s bone pattern However, 
the wnter felt justified m makmg the tnal, 
behevmg that, even though the roent- 
genograms might not be as good as those 
obtamed by two separate exposures, yet 
the added confidence given to the child 
m having his mother’s hand alongside 
would be worth while This proved to be 
true Often with a child as young as 
fifteen months it was not necessary to 
hold the hand m position with gauze, as 
the child could be persuaded voluntarily 
to place his hand beside his mother’s 
Moreover, the mother’s roentgenogram 
gave a considerable amount of detail and 
entuely filled the desued requuements 
M'hen it IS reahzed that for the average 


TABLE I — X-RAY TECHNIC FOR HANDS OF INFANTS FROM SIXTEEN DAYS TO TWO AND 

ONE-HALF YEARS OLD 


Age 


Years 

Months 1 




1C to 


1 

10 to 



IG to 



IG to 



10 to 



10 to 


0 

10 to 


7 

10 to 


s 

10 to 


9 

10 to 


10 

10 to 


11 

10 to 


12 

10 to 1 

1 

0 

0 to 2 



Prereadmg 

voltage 


Months 

Dajs 

1 

15 

100 


2 

15 

106 to 111 


3 

15 

100 to 111 


4 

15 

106 to 111 


S 

15 

111 to 110 


0 

15 

110 to 122 


/ 

16 

122 


S 

15 

122 


9 

15 

122 


10 

15 

122 to 127 


11 

15 

122 to 127 


12 

15 

122 to 127 


T 

29 

127 


5 

29 

132 



Kilovolt 

peak 

Time 
(see ) 

MiUi- 

amperes 

Dis- 

tance 

(in) 

60 

0 3 

50 

30 

00 to 03 

0 3 

50 

36 

60 to 63 

0 3 

50 

36 

00 to 63 

0 3 

50 

36 

63 to 66 

0 3 

50 

36 

66 to 68 

0 3 

50 

36 

OS 

0 3 

50 

36 

6S 

0 3 

50 

36 

68 

0 3 

50 

36 

68 to 72 

0 3 

50 

36 

68 to 72 

i 0 3 

50 

36 

68 to 72 

0 3 

50 

36 

72 

0 3 

50 

36 

76 

0 3 

50 

36 
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TABLE n — HEIGHT AND WEIGHT RANGE OF INFANTS IN THIS STUDY 


Age 

Height range 
(m ) 

Weight range 
(pounds) 

Years 

Months 

Days 

Years 

MonUis 

Days 



16 

to 


1 

15 

18 7 to 22 1 

9 0 to 11 50 


1 

18 

to 


2 

15 

21 3 to 23 3 

10 9 to 14 65 


2 

16 

to 


3 

15 

22 5 to 24 1 

12 5 to 14 55 


3 

16 

to 


4 

15 

21 7 to 27 0 

11 0 to 18 40 


4 

16 

to 


5 - 

15 

24 6 to 28 0 

13 7 to 19 30 


5 

16 

to 


6 

15 

23 0 to 29 5 

14 6 to 22 10 


6 

16 

to 


7 

15 

25 5 to 29 3 

16 1 to 23 30 


7 

16 

to 


8 

15 

25 7 to 28 5 

16 2 to 21 50 


8 

10 

to 


[ 9 

15 

20 5 to 30 0 

17 6 to 25 SO 


9 

16 

to 


! 10 

15 

27 1 to 29 2 

19 2 to 20 30 


10 

10 

to 


11 

15 

28 9 to 30 3 

21 6 to 26 70 


11 

10 

to 


12 

15 

29 1 to 30 0 

20 6 to 24 80 


12 

10 

to 

1 

5 

1 29 

27 4 to 32 5 

17 5 to 20 14 

1 

0 

0 

to 

2 

5 

29 

29 4 to 30 9 

20 4 to 33 10 


TABLE HI — ^MEAN HEIGHT AND WEIGHT 
FOR infants’ 


! 

Boys 

1 GirU 


Mean 

Mean 

Mean 

Mean 

Age 

height 

weight 

height 

weight 

(mo) 

(m ) 

(pounds) 

(in ) 

(pounds) 

1 

21 5 

8 0 

20 6 

8 2 

2 

22 0 

11 0 

21 9 

9 7 

3 

24 3 

12 8 

23 0 

12 0 

4 

25 0 

14 0 

24 3 

13 0 

5 

26 0 

10 3 

25 0 

15 7 

6 

20 7 

17 0 

25 7 

16 9 

7 

27 1 

18 1 

26 5 

17 0 

S 

27 7 

19 0 ' 

20 7 

18 1 

9 

28 2 

20 5 

28 0 

19 0 

10 

28 0 

20 7 

27 9 

19 0 

11 

29 2 

21 0 1 

28 3 

20 7 

12 

29 6 

22 0 

29 1 

20 5 

18 

32 2 1 

25 1 j 

31 4 

23 0 

30 

30 0 1 

31 1 1 

36 2 

29 8 


’ Pyle, S Idell Physical Traits of Iowa Infants 
Am Jour Dis Child, 1931, XLII, 1137-1H3 


woman’s hand but 0 4 second more ex- 
posure IS necessary than for that of the 
SL\-month-old child, the sabsfactory re- 
sults are not so surpnsmg 

In classifying the infants’ roentgeno- 
grams, groupings were made according 
to age, haght, and waght As a rule, 
previous mvestigators have emphasized 
the importance of the size of the individual 
m calculatmg the factors govermng the 
techmc used It appeared that for the 
group used m this study, however, age was 
the prime factor to be used in controlhng 
the techmc, and the tables given here are 
arranged accordmg to age At the time 
of exposure the infant’s age was not per- 
sistently ascertained, instead, a cursory 
appraisal of skeletal development usually 


determined the operator’s choice of kilo- 
volt peak Height proved to be an made- 
quate cntenon In a study of two groups, 
one ranging m height from 26 7 inches to 
27 7 inches and the other from 30 7 inches 
to 32 5 inches, there was a vanation of 
from 6 to 8 kilovolts peak The inade- 
quacy of height as a cntenon is clearly 
shown by the great range m age within 
each of these groups first group, children 
from five to thirteen months , second 
group, children from thirteen months to 
two years Weight showed a still wider 
variation A grouping of those weighing 
from 17 pounds, 6 ounces, to* 21 pounds, 
6 ounces, included children from four 
months to twenty-two months, fifteen 
days — children who would obviously re- 
quire the use of diffenng kilovolt peak and 
who did actually run a range of 13 kilovolts 
peak A second grouping of those weighing 
between 10 and 20 pounds mcluded children 
from one month, nme days, to one year, 
five months, eight days, of age and ran a 
range of 12 kdovolts peak In each group 
this showed but 3 K V P less than the 
whole gamut 

It would appear then that body weight 
of the mfant is of less importance than 
height and of stdl less importance than 
age m determimng x-ray technic to be used 
for exposures of the exTremities How- 
ever, age cannot be taken as an absolute 
cntenon, for just as different substances 
present resistance to the x-rays m varying 
degrees according to their atomic weight, 
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SO also the individuals present a radio- 
paaty that vanes possibly because of 
the diffenng constituency of the bone, fat, 
muscle, and skin components For in- 
stance, the pattern of the bone in the 
really fat child will not be as clearly pro- 
nounced on the film as that of the normal 
child, although the contrasts and density 
mdicate that the nght exposure was given 
It has been suggested that this condition 
is due to fat within the bone as well as 
tissue fat The height and weight range 
of the children m this group is shown in 
Table II Table III indicates that these 
infants were of average height and weight 
by givmg the averages for boys and girls 
of these ages 

In taking roentgenograms of the foot, 
the child was either placed on the table 


on his back or held m a semi-sitting pos- 
ture by the assistant Except in a few 
rare instances, no gauze was used to hold 
the foot m position As this work is done 
pmnanly for research, an effort is made 
whenever possible to avoid distressing the 
child by such constnctions and to avoid 
distortion of the parts For the antero- 
posterior view, the foot was placed m a 
walking position on the film, the assistant 
maintainmg it m this position by holdmg 
the chdd’s knee Table FV gives the 
technic used 

The position for the lateral view of the 
foot is a very natural one for the infant 
and one that is usually unconsaously 
mamtamed without aid Ordmanly 3 
K V P more than the anteroposterior 
exposure gives the necessary voltage for 


TABLE XV — X-RAY TECHNIC FOR ANTEROPOSTERIOR VIEW OF FOOT FOR INFANTS 
FROM SIXTEEN DAYS TO TWO YEARS, SIX MONTHS, OLD 


Years 

Months 

Days 

Age 

Years 

Months 

Days 

Prereading 

voltage 

Kilovolt 

peak 

Time 
(sec ) 

Milh- 

amperes 

Dis- 

tance 

(m) 



16 

to 


1 

15 

111 


63 

0 3 

60 

36 


1 

16 

to 


2 

15 

111 to 

116 

63 to 66 

0 3 

50 

36 


2 

16 

to 


3 

15 

111 to 

116 

63 to 66 

0 3 

50 

36 


3 

16 

to 


4 

lo 

111 to 

116 

63 to 66 

0 3 

50 

36 


4 

16 

to 


5 

16 

116 to 

122 

66 to 68 

0 3 

50 

36 


6 

16 

to 


6 

15 

122 to 

127 

68 to 72 

0 3 

50 

36 


6 

16 

to 


7 

15 

127 


72 

0 3 

50 

36 


7 

16 

to 


8 

15 

127 


72 

0 3 

50 

36 


8 

16 

to 


9 

15 

127 


72 

0 3 

60 

36 


9 

16 

to 


10 

15 

127 


72 

0 3 

50 

36 


10 

16 

to 


11 

15 

127 


72 

0 3 

60 

36 


11 

16 

to 


12 

15 

127 to 

132 

72 to 76 

0 3 

60 

36 


12 

16 

to 

1 

6 

29 

132 


76 

0 3 

60 

36 

1 

6 

0 

to 

2 

5 

29 

137 to 

141 

80 to 83 

0 3 

60 

36 


TABLE V X-RAY TECHNIC FOR LATERAL VIEW OF FOOT FOR INFANTS SIXTEEN DAYS 

TO TWO YEARS, SIX MONTHS, OLD 


Years 

Months 

Days 


1 

16 

10 


2 

16 


3 

16 


4 

16 


5 

16 

1 

0 

16 


t 

10 


8 

10 


9 

10 


10 

10 


11 

10 


12 

10 

1 

6 

0 


Age 

Years 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to I 
to 2 


Months 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

o 

5 


Days 

15 

16 
15 

15 

16 
16 
15 
15 
15 
15 
15 
15 
29 
29 


Prereadmg 

voltage 

Kilovolt 

peak 

Time 
(sec ) 

111 

63 

0 3 

no 

06 

0 3 

122 

68 

0 3 

122 

08 

0 3 

122 to 127 

68 to 72 

0 3 

127 

72 

0 3 

127 to 132 

72 to 76 

0 3 

127 to 132 

72 to 70 

0 3 

132 

70 

0 3 

132 

76 

0 3 

132 

76 

0 3 

132 

70 

0 3 

132 to 137 

76 to 80 

0 3 

137 to 145 

80 to 80 

0 3 


Dis- 

MilU- tance 
amperes (in ) 


50 


50 


50 

36 

50 


50 

36 

50 

36 

50 

36 

50 

30 

50 

36 

50 

36 

50 

36 

50 

36 

50 

36 

50 

36 
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TABLE n — HEIGHT AND WEIGHT RANGE OF INFANTS IN THIS STUDY 


Age 


Weight range 
(pounds) 

Years 

Months 

Days 

Years 

j Months 

Days 



W 

to 1 


15 

18 7 to 22 1 

9 0 to 11 50 


I 

IG 

to 1 


15 

21 3 to 23 3 

10 9 to 14 65 


2 

10 

to 


15 

22 5 to 24 1 

12 5 to 14 55 


3 

IG 

to 


15 ! 

21 7 to 27 0 

11 0 to 18 40 


4 

IG 

to 

5 

15 

24 0 to 28 0 

13 7 to 19 30 


6 

10 

to 

6 

15 

23 0 to 29 6 

14 6 to 22 10 


6 

10 

to 

7 

15 

25 6 to 29 3 

10 1 to 23 30 


7 

IG 

to 

8 

15 

' 25 7 to 28 5 

10 2 to 21 50 


8 

10 

to 

9 

15 

26 5 to SO 0 

17 6 to 25 50 


9 

16 

10 

10 

15 

27 1 to 29 2 

19 2 to 20 30 


10 

1 16 

to 

11 

15 

28 9 to SO 3 

21 6 to 26 “0 


n 

10 

to 

12 

15 

29 I to 30 0 

20 6 to 24 80 


12 


to 1 

6 

29 

27 4 to 32 5 

17 5 to 26 14 

1 

6 

0 

to 2 

5 

29 

29 4 to 30 9 

20 4 to 33 10 


TABLE in — MEAN HEIGHT i\ND WEIGHT 
FOR INFANTS* 



Bo)’s 

Girls 


Mean 

Mean 

Mean 

Mean 

Age 

height 

weight 

height 

weight 

(mo) 

(>n) 

(pounds) 

(in) 

(pounds) 

1 

21 5 

8 0 

20 G 

8 2 

0 

22 C 

11 0 

21 0 

9 7 

3 

24 3 

12 8 

23 0 

12 0 

4 

25 0 

14 0 

24 3 

13 0 

5 

20 0 

10 3 

25 0 

16 7 

6 

20 7 

17 0 

25 7 

16 9 

7 

27 1 

18 1 

20 5 

17 0 

8 

27 7 

19 0 

20 7 

18 1 

9 

28 2 

20 5 

28 0 

19 0 

10 

28 0 

20 7 

27 0 

19 0 

11 

29 2 

21 0 

28 3 

20 7 

12 

29 C 

22 0 

29 1 

20 5 

18 

32 2 

25 1 

31 4 

23 0 

30 

3G 0 

31 1 

35 2 

29 8 


’ Py5e, S Idell Physical Traits of loiva Infants 
Am Jour Dis Child , 1931, XLir, 1137-1143 


woman’s hand but 0 4 second more ex- 
posure IS necessary than for that of the 
sivmonth-old child, the satisfactory re- 
sults are not so surpnsmg 

In classifying the infants’ roentgeno- 
grams, groupmgs were made according 
to age, height, and weight As a rule, 
previous investigators have emphasized 
the importance of the size of the individual 
in calculating the factors govenung the 
technic used It appeared that for the 
group used in this study, however, age was 
the prime factor to be used in controlhng 
the techmc, and the tables given here are 
arranged accordmg to age At the time 
of exposure the infant’s age was not per- 
sistently ascertained, mstead, a cursory 
appraisal of skeletal development usually 


determined the operator's choice of kilo- 
volt peak Height proved to be an inade- 
quate cntenon In a study of two groups, 
one ranging in height from 26 7 inches to 
27 7 inches and the other from 30 7 mches 
to 32 5 inches, there was a vanation of 
from 6 to S kilovolts peak The inade- 
quacy of height as a cntenon is clearly 
shown by the great range m age within 
each of these groups first group, children 
from five to thirteen months, second 
group, children from thirteen months to 
two years Weight showed a still wider 
vanation A grouping of those weighing 
from 17 pounds, 6 ounces, to* 21 pounds, 
6 ounces, included children from four 
months to twenty-two months, fifteen 
days — children who would obviously re- 
quire the use of diffenng kilovolt peak and 
who did actually run a range of 13 kilovolts 
peak A second grouping of those weighing 
between 10 and 20 pounds mcluded children 
from one month, mne days, to one year, 
five months, eight days, of age and ran a 
range of 12 kilovolts peak In each group 
this showed but 3 K V P less than the 
whole gamut 

It would appear then that body weight 
of the infant is of less importance than 
haght and of still less importance than 
age in determmmg v-ray techmc to be used 
for exposures of the extremities How- 
ever, age cannot be taken as an absolute 
cntenon, for just as different substances 
present resistance to the x-rays m varying 
degrees accordmg to their atomic wejgfit^ 
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by lead, were used as with the infants, A 
lateral view was taken of the head, an 
effort being made to procure a good fihn 
of the dental development of the left side 
of the head, upper and lower mandibles, 
depth and breadth of the ramus, the sella 
turcica, and the general contour of the 
skuh It was found that the best way to 
do this and to avoid supenmposition of 
the parts was to give an 18- to 20-degree 
tilt of the tube toward the head When 
the tube is thus tilted and 36 mches from 


the table maintamed, the central ray is 
elongated some 2 5 mches and a compen- 
sation of either distance, kilovolt peak, 
or time must be made This, however, 
IS taken mto consideration and adjust- 
ment made m the tedimc given The 
child IS placed on the table in a prone posi- 
tion, the hands at the side and the head 
turned to the nght If it is necessary to 
improve the angle, a small pillow or sand- 
bag IS placed under the chest 

Measurements were taken of the head 


TABLE VHI — X-RAY TECHNIC FOR ANTEROPOSTERIOR VIEW OF FOOT FOR CHILDREN 

OF SCHOOL AGE 


Age 

Pre- 

reading 

voltage 

Kilo- 

volt 

peak 

Tune 

(sec) 

Milh- 

amperes 

Dis- 
tance 
(in ) 

Years 

Months 

Days 


Years 

Months 


6 

6 

0 

to 

6 

5 

29 

106 

60 

0 40 to 0 50 

50 

36 

0 

6 

0 

to 

7 

5 

29 

100 

60 

0 60 

50 

36 

7 

0 

0 

to 

8 

5 

29 

106 

60 

0 50 

50 

36 

8 

6 

0 

to 

9 

5 

29 

106 

60 

0 50 to 0 75 

50 

36 

10 

6 

0 

to 

11 

5 

29 

106 

60 

0 75 

50 

36 

11 

6 

0 

to 

12 

5 

29 

106 

60 

0 75 to 1 00 

60 

36 

12 


0 

to 

13 

5 

29 

106 

60 

0 75 to 1 00 

60 

36 

13 


0 

to 

14 

5 

29 

106 

60 

1 00 

50 

36 

14 

0 

0 

to 

15 

5 

29 

106 

60 

1 00 to 1 25 

60 

36 

15 

6 

0 

to 

16 

5 

29 

106 

00 

1 00 to 1 25 

50 

36 

16 

0 

0 

to 

17 

5 

29 

106 

60 

DOO to 1 50 

50 

36 


TABLE IX — X-RAY TECHNIC FOR LATERAL FOOT FOR CHILDREN OF SCHOOL AGE 


Years 

Months 

Days 

Age 

Years | 

Months 

Days 

Pre- 

reading 

voltage 

Kilo- 

volt 

peak 

Time 
(sec ) 

MiUi- 

ampores 

Dis- 

tance 

(m) 

6 

6 

0 

to 

6 

5 

29 

111 

63 


50 

36 

6 

6 

0 

to 

7 

6 

29 

111 

63 

0 60 

60 

38 

i 

6 

0 

to 

8 

5 

29 

111 

03 


50 

36 

8 

G 

0 

to 

0 

5 

29 

111 

03 


50 

36 

10 

6 

0 

to 

11 

5 

29 

111 

03 

0 75 

50 

36 

11 

6 

0 

to 

12 

6 

29 

111 

63 


60 

36 

12 

6 

0 

to 

13 

5 

29 

111 

03 


50 

36 

13 

6 

0 

to 

14 

5 

29 

111 

63 


50 

36 

14 

6 

0 

to 

15 

5 

29 

111 

63 


50 

36 

15 

6 

0 

to 

10 

5 

29 

111 

63 


50 

36 

16 

6 

0 

to 

17 

5 

29 

111 

63 


50 

36 


TABLE X — HEIGHT AND WEIGHT RANGE OF SCHOOL CHILDREN IN THIS STUDY 


Years 

5 

6 
7 
S 
9 

10 

11 

12 

1,1 

14 

15 
1(1 


Months 

0 

G 

0 

G 

G 

G 

0 

G 

0 

0 

G 

0 


Dass 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Age 


to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 


Years 


0 

7 

S 

9 

10 

11 

12 

13 

14 
1.5 
16 
17 


Months 


6 

5 

5 

5 

5 

o 

5 

5 

5 

5 

5 

5 


Days 


29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 


Haght range 
(m) 

42 

0 

to 

47 

C 

43 

C 

to 

52 

2 

49 

5 

to 

54 

1 

54 

4 

to 

54 

5 

51 

3 

to 

66 

0 

01 

2 




58 

1 

to 

63 

9 

CO 

2 

to 

64 

8 

61 

7 

to 

62 

C 

63 

5 

to 

07 

5 

60 

0 

to 

70 

1 

00 

9 

to 

73 

7 


Weight range 
(pounds) 


35 

1 

to 

56 

2 

40 

8 

to 

41 

7 

55 

6 

to 

60 

6 

62 

2 

to 

65 

0 

62 

8 

to 

66 

4 

90 

8 




101 

2 

to 

127 

9 

03 

5 

to 

107 

8 

93 

7 

to 

107 

6 

100 

8 

to 

162 

7 

112 

119 

7 

0 

to 

to 

157 

175 

0 

5 
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the added thickness of the lateral view 
The technic used is given in Table V 

The data on the head technic for in- 
fants are not sufficiently complete to be 
presented here 

The lateral elbow was radiographed 
while the child was held on either the 
mother’s or the assistant’s lap parallel 
with the table In an effort to support 
himself the child would so hold the elbow 
over the film as to give opportunity for 
the exposure Mffien an anteroposterior 
view of the elbow was required, the arm 
was held out by takmg hold of the hand 
The techmc for exposure was m each case 
the same as that used for the antero- 
postenor foot The anteropostenor view 
of the knee was not taken as a matter of 
routine I^ffien it was required, the tech- 
nic used was 3 K V P , or one umt, accord- 
mg to the calibration of the machine, 
above that used m the lateral foot techmc 
for a child of the same age 


This completes the record of the techmc 
used on the extrermties of infants It 
will be noticed that as the age increases 
the variation in the exposure factors be- 
comes less Several months might hai'e 
been grouped together, as is done in the 
age-group from twelve months, sixteen 
days, to one year, five months, twenty- 
nine days, but the groupmg of the months 
would have vaned somewhat m each chart 
Therefore, it was thought that the ar- 
rangement used was more consistent 
It is obvious that as age increases the rate 
of growth decreases, and groupmgs cover- 
ing a larger age range can thus be made 

SCHOOL CHILDREN 

The \-ray exposures were limited to 
head, hands, and feet for the school-age 
children compnsing the second group 
Intensifying screens were used for the 
head exposures, but for the hands and feet 
the black-and-orange envelopes, backed 


TABLE VI — X-RAY TECHNIC FOR LATERAL MEW OF HEAD AND RANGE OF TRANSVERSE 
HEAD MEASUREMENTS FOR CHILDREN OF SCHOOL AGE 


Age 

Pre- 

rcadmg 

voltage 

Kilo- 

volt 

peak 

Time 

(see) 

MiUi- 

ampcrcs 

DJs 
tance 
(m ) 



Years 

Months 

& ^ 
Q ^ 

y 

A 

1 

<r 

Js 

d 

Q 

Rai 

Meatus 

ige 

Panetal 

6 

0 

0 to G 


29 

100 

00 

0 30 to 0 50 

so 


11 0 to 11 8 

13 8 to 14 8 

6 

0 

0 to 7 


29 


GO 


50 


11 0 to 12 0 

13 2 to 14 2 

7 

G 

0 to 8 


29 


GO 

0 40 to 0 50 

50 

3G 

11 4 to 12 2 

13 2 to 14 6 

8 

0 

0 to 9 


29 


00 

0 40 to 0 SO 

60 

36 

II 6 to 12 4 

13 8 to 14 6 

9 

6 

0 to 10 


29 


GO 


50 

30 

11 0 to 12 2 

13 8 to 14 0 

10 

0 

to 11 


29 

Ba 

00 

0 75 to 1 00 

50 

38 

12 4 

14 2 

11 

0 

to 12 


29 

Msm 

60 


50 

30 

12 6 to 13 8 

14 2 to 14 6 

12 

G 

to 13 


29 

B9 

00 


50 

30 

12 0 to 13 0 

14 2 to 14 8 

13 

6 



29 

BH 

00 


60 

30 

12 6 to 13 6 

14 6 to 15 2 

14 

6 



29 

Msm 

00 


50 


13 2 to 13 8 

14 4 to IS 4 

16 

6 

to 10 


29 

■fiM 

00 


60 


12 6 to 13 4 

14 4 to 14 8 

10 

0 

to 17 


29 

Bia 

GO 


50 

yo } 

12 8 to 14 0 

14 2 to 16 2 


TABLE Vn — X-RAY TECHNIC FOR HANDS OF CUHLDREN OF SCHOOL AGE 


Ace 

Pre- 

reading 

voltage 

Kilo- 

volt 

peak 

Time 
(sec ) 

Milh^ 

amperes 

Dis- 
tance 
(m ) 

Years 



Months 

Days 

5 

6 

8 

10 

11 

12 

13 

14 

15 

16 


0 to 0 

0 to 7 

0 to 8 

0 to 9 

0 to 11 

0 to 12 

0 to 13 

0 to 14 

0 to 15 

0 to 10 

0 to 17 

6 

6 

5 

5 

5 

5 

5 

5 

5 

5 

6 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

102 

66 

58 

68 

66 

56 

56 

56 

66 

58 

56 

56 

0 40 to 0 60 

0 40 to 0 50 

0 40 to 0 50 

0 60 

0 50 to 0 76 

0 76 to I 00 

0 76 to 1 00 

1 00 

1 00 

1 00 

1 00 to 1 26 

50 

50 

50 

50 

60 

50 

60 

SO 

50 

60 

60 

36 

36 

36 

36 

36 

36 

36 

36 

36 

30 

36 

























POST-TRAUMATIC PARA-ARTICULAR OSSIFICATION OF THE 
KNEE JOINT ("K6HLER-PELLEGR1NI-STIEDA SHADOW") 

By DR I M ODESSKY, Moscow, USSR 

From the Radiological Service of the Hospital, Prof Ostroumoff, Dr A Zeitlin, Director 


knee joint, because of its anatomi- 
cal position, IS often exposed to varying 
forms of trauma In the event of injury 
the first thought is of a bone lesion, and, 
because of possible fracture, the patient is 
sent to the radiographic department If 
the report is m the negative, the condition 
IS regarded as a simple contusion, its cure 
to be effected m a short tune with proper 
treatment or even spontaneously When 
the heahng is prolonged and the patient con- 
tmues to complam, other hypotheses maj’^ 
attribute these pains to alterations m the 
nervous system and even give nse to the 
suspicion that the patient is mahngenng 
However, repeated radiographic examina- 
tions can, m many of these cases, settle the 
question 

In this paper we wish to consider the 
structures located at the mtemal condyle 
of the femur, descnbed under the names 
of “Stieda shadow-fracture,’’ “Stieda-Pel- 
legrmi fracture disease,” “Kohler-Pelle- 
gnm-Stieda disease,” etc However, all 
these terms are mexact and do not cor- 
respond with the nature of the changes or 
the priority of the discovery, and we agree 
with Petngnam that it is superfluous to 
designate by a proper name any of the 
bone lesions of the type under discussion 
But even if we wished to follow the 
custom, it would be more correct to call 
these “Kohler-Pellegnm-Stieda concomi- 
tant shadows” or, as Petngnam prefers, 
“Kohler-Pellegnm-Stieda syndrome ” 

In 1905, Kohler, while studying a film, 
noted for the first time an unusual shadow 
of the coxofemoral articulation and of the 
femur, whicli he regarded as due to an 
ossification of the connective tissue about 
the joint At the same time Pellegnm 
descnbed the clmical picture, radiology, 
and histolog)’ of a case of post-traumatic 


ossification in the region of the mtemal 
condyle of the femur These papers did 
not arouse any special mterest and it was 
not until two years later, m 1907, that 
Stieda, at the Third Radiological Con- 
gress, called the attention of physiaans to 
this structure 

Papers on the important work of Petng- 
nam, Bistolfi, and Fredet, deahng with the 
question of the concomitant shadow of the 
knee jomt, have appeared during the last 
three or four years m France and Italy 
This question has lost none of its impor- 
tance even to-day, and a senes of pubhca- 
tions, with histones of cases, is sufifiaent 
proof of that After an mterval of seven 
years there will be found the works of 
Michelson, Andreesen, Temler, and Berner 
m the German hterature Only the edi- 
tonal (18) which appeared m the “Amen- 
can Journal of Roentgenology and Radium 
Therapy,” m 1932, and the work of 
Kulowski (7), m 1933, have been found 
m the Amencan hterature It would 
seem that this subject has been sufficiently 
studied and that it is useless to discuss it 
further However, we are not revivmg 
it for the purpose of mcreasmg the number 
of pubhshed cases, but in order to try to 
understand what is meant by the name 
“Kohler-PeUegrim-Stieda disease,” because 
the nature of the concomitant shadow is 
not wholly clear, and there is stiU some 
question as to the underlying lesion 

It is a shadow (parallel, as a rule, to the 
bone m the duection of the metadiaphysis) 
disclosed by radiographic examination three 
to four weeks after an mjury The mjury 
may be inflicted in either one of two ways 
duect or mduect violence (a blow, wound, 
contusion, or fracture), or it may be a 
senes of small, repeated injunes of an oc- 
cupational or athletic nature The struc- 
01 
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to determine if they could be used as guides 
to radiopaaty Head calipers were used, 
the tips being placed on either side at the 
external auditory meatus A second trans- 
verse measurement was made about two 
inches higher at the panetal eminence 
These measurements are given in Table 
VI Although they indicate a steady 
growth, they do not at this time present 
a defimte guide to the \-ray technician, 
on the other hand, they are not without 
some significance 

In taking hand radiographs, the child 
was seated on a stool or chair by the table 
Both hands were placed on the film and 
the one roentgenogram taken Exception 
was made to this in the cases of large and 
fat children, in such instances the radius 
would be rotated if the hands were cramped 
together on the film For the same rea- 
son the elbows of the other children were 
kept from spreading and dropped slightly 
Table VII gives the hand technic 

For the foot \-rays the child was placed 
on the table in a supine position For 
the anteropostenor \new of tlie foot, the 
knee was flexed and the foot placed flat 
on the film as for walking A 5- to 10- 
degree tilt of the tube toward the child 
was made for children over eleven years, 
six months, of age, and the central ray was 


directed toward the heaviest part of the 
foot The techmc used is given m Table 
VIII 

For the lateral view of the foot the 
supine position of the body was main- 
tained The flexed knee was turned out- 
ward and placed upon a pillow for stabihty 
and comfort The supme position of the 
body was preferred to the lateral one 
sometimes recommended for this view of 
the foot, because there appeared less rota- 
tion of the tibia and fibula and they were 
not supenmposed upon the astragalus 
Table IX gives the technic used for the 
lateral view of the foot 

The height and weight range of the 
children of school age is given m Table X 

In conclusion, it appears that the techmc 
to be used for the infants’ roentgenograms 
vanes with the age of the child rather 
than with the height or weight This 
vanation, however, becomes less as the 
age increases With the children of school 
age, age plus skeletal development must 
be the determinmg factors In both 
groups an exception to general techmeal 
results is found in the case of the overfat 
child, for here the bone pattern wiU be 
less clearly pronounced al^ough the gen- 
eral appearance of the film ivill be satis- 
factory' 
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cases, in each of which a traumatism was 
recorded m the history 

Case 1 (Service of Dr Zeitlm) Narrow, 
elongated 'shadow, 1 cm X 2 mm , sharp 
outhnes, located in the region of the m- 
temal condyle from 2 to 3 mm from the 
latter, parallel to the bone, its density cor- 
responding with that of the bone 

Case 2 (Sennce of Dr Zeitlin) Oval 
shadow, distmctly osseous in structure, 
sharply outlmed, occurring at the level 
of the mtemal condyle, from 6 to 7 mm 
from the bone, correspondmg to the 
middle of the condyle Another shadow, 
the ividth and form of a nee grain, pro- 
jected m the region of the mtemal mter- 
condylar tubercle The mterarticular 
space showed nothmg of importance 
Case 3 (Service of Dr Zeithn) Greatly 
elongated shadow formed of separated 
bands of varying degrees of density, oc- 
cumng at the level of the supenor border 
of the mtemal condyle of the femur, 
distmct from the bone Its upper border 
IS mdistmct Lower, towards the middle 
of the condyle, there is a group of small, 
dense shadows the size of a millet seed 
Another shadow composed of small, 
rounded bands with mdistmct edges is 
located near the infenor edge of the ex- 
ternal condyle, from 4 to 5 mm from the 
bone The radiographic film shows two 
shadows, one m the region of the poph- 
teal fold behmd the condyle, the other near 
the head of the fibula In addition, there 
is a fissure m the upper third of the 
patella Two other shadows, nce-hke m 
form, project in the region of the inter- 
condylar tubercle 

Case 4 (Service of Dr Zeithn) Ap- 
proximate with the internal condyle is a 
band, fairly large, with sharp outhnes, 
bony structure, the upper part of which is 
hidden by the metaphysis of the femur 
Another dense shadow, less voluimnous, 
separated from the bone by a space of 
from 2 to 3 mm , is seen opposite the 
external condyle of the femur 

Case 5 (Semce of Dr Zeitlm) Elon- 
gated shadow separated from the femur 
by a space of from 2 to 3 ram , m the 



Fig 5, Case 6 


region of the supenor border of the internal 
condyle of the femur Its density is the 
same as that of the bone Another struc- 
ture of lesser density, vaguely tnangular 
m shape, can be seen above the infenor 
edge of the mtemal condyle, from 3 to 5 
mm from the bone 

What IS, therefore, the anatormcal basis 
for these stmetures’ Stieda, considenng 
the position of the shadow, admits that 
it IS a fracture of the upper part of the 
condyle of the femur His conclusion is 
based on a companson made with an 
anatomical specimen presenting analogous 
changes Vogel reached the same con- 
clusion from a case operated on, verified 
by histologic examination The structure 
of the portion removed was entirely bony, 
without trace of penosteum or other 
connecbve tissue However, Vogel re- 
marks that he did not notice at the opera- 
tion the uneven outhnes of the femur char- 
actenstic of a mpture Schaamng, on the 
other hand, havmg seen a case two days 
after mjury, showing m the radiograph a 
shadow m juxtaposition to the mtemal 
condyle, which he removed surgically, 
does not admit of the possibihty of ossifi- 
cation at the expense of the periosteal tissue 
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tures are generally of medium thickness, 
elongated form, varying degrees of density, 
separated from the bone by a clear space, 
sometimes attached to the bone by a 
pedicle or even fused with it The chmcal 
symptoms are mdefimte, mamfestmg them- 
selves, in the majority of cases, by vague, 
painful sensations 


The number of cases pubhshed up to 
the present time totals 300, most of them 
showmg unilateral changes, rarely Jjj. 
lateral, and occasionally multiple altera- 
tions Evceptionally there may be calci- 
fication m the region of the intercondylar 
tubercle 

Following are cited some of the typiQ^j 
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abundantly developed in the region of the 
knee joint, particularly on its internal 
aspect Kulowski (7), considenng his ma- 
tenal histologically and surgically, com- 
pares the Pellegnm-Stieda disease to ossi- 
fjung myositis and finds the same condi- 
tions of metaplastic hj^ierplasia of the 
tissues underhe each process He argues 
most mstructively against the rupture and 
against the periosteal ongin of the con- 
comitant shadow, ha\Tng seen a recurrence 
at the same site tivo and a half months after 
operation Kulowski explams this fact 
by the surgical trauma and precoaous 
mobihzation of the hmb already sensi- 
tized to the production of bony tissue He 
warns against all surgical mten'^ention be- 
fore the completion of the process of ossi- 
fication Kulonsla’s explanation agrees 
with Pellegnm’s ideas on this question 
From the literature we glean three 
possibihties for the appearance of the 
concomitant shadow, as follows Separa- 
tion of a bony fragment, penosteal ossifica- 
tion, and calafication of the soft parts with 
subsequent ossification Let us consider 
each of these m turn It can only be a 
question of detachment if (1) the shadow 
be revealed by the radiograph immediately 
foUomng injury, proof of which is lackmg, 
except for the cases of Schaamng and 
Andreesen in which, as a matter of fact, 
such structures were not disclosed until 
from three to four weeks after the injurj’-, 
and the actual time of their appearance re- 
mains unknown (2) The shadow is gener- 
ally shaped like a hook mth sharp outlines 
and not typical of a rupture Also in the 
radiograph the femoral condyle shows no 
change as regards the position of the 
shadow Even m the cases operated on 
m which the bony lamella was removed, 
there was no indication of change m the 
femur or of roughness m its contours It 
seems i erj difficult to suppose that separa- 
tion of a fragment of varying form and di- 
mensions Mould not result in alterations 
in tlie contour of the femur (3) Against 
the question of fracture there is the fact 
tliat the concomitant shadow shons a 
tendcnci to grow , and to change in form, 


structure, and density We cite a case 
from our practice Two months after a con- 
tusion, m a radiograph of the elbow (Case 6) , 
there could be seen a hght shadow, re- 
garded as a site for the deposit of hme 
salts Another radiograph made one month 
later revealed at the place of the afore- 
mentioned shadow four isolated structures, 
round and oval, of bony consistency, 
separated from each other as well as from 
the bone by clear spaces (4) The shadow 
may dinumsh m size and even disappear 
(Kohler, Draudt) 

(5) The appearance of a shadow even 
immediately after a trauma is not abso- 
lute proof of a separation, because it could 
also be the result of an old bone lesion 
For example, a radiograph of the talocrural 
jomt taken the day after contusion showed 
a fracture of the fibula and a narrow 
shadow, sharply outhned, along the m- 
temal malleolus, separated from the bone 
by a clear space of from 3 to 4 mm , and 
regarded as a calcification of the soft parts 
In questiomng the patient we learned 
that five months before, while playing 
football, he received a blow m the region 
of the internal malleolus (Case 7) 

Several authors admit the possibihty 
of the madence of the shadow following 
penosteal ossification, but m that event 
it would be necessary for it to be con- 
nected with the bone in one way or another 
The free space, clearly outhned, between 
the shadow and the bone is an argument 
against the penosteum taking part in the 
structure of the shadow, to say nothing 
of the fact that penosteal separation is 
anatomically extremely rare 

That the concoimtant shadow may be 
the result of calcificabon and ossification 
of the soft parts is confirmed by the follow- 
ing The bilateral character of the 
shadows, their mulbphcity, structure, 
shape, and position, by the free space 
between the shadow and the surface of 
the bone, and the deposit of hme salts 
seen simultaneously although more rarely 
in the region of the intercondylar tubercle 
With technically irreproachable radio- 
graphs one can easily distinguish between 
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Fig 0, CascO Fig 7, Case 7 


and speaks of the separation of a bony 
lamella Andreesen (1), m analyzing his 
large material, quotes only tivo cases of 
actual fracture m support of the extreme 
ranty of these fresh injunes Preiser 
speaks of “periosteal ossification,” also 
called ossification of the separated penos- 
teum Accordmg to Berner (3) trauma 
and, m particular, subperiosteal hemor- 
rhages, result in alteration of the peno- 
steum. Its separation, or even the teanng 
off of fragments of it The degenerated 
penosteum produces bony tissue which 
later fuses with the femur This is a 
question of penosteal ossification of a 
traumatic ongia Ollier's theory is that 
the ruptured penosteum takes with it the 
embryonal cells of the young osteoblasts 
which quickly produce bone in the sur- 
rounding infiltration, so that it is fairly 
difficult to judge whether it is a post- 
traumatic ossification or perhaps a tom- 
off fragment of bone 

Pellegnm m his first paper on the 
nature of the concomitant shadow rejects 
the idea of a fracture of the bone m favor 
of a metaplasia of the connective tissue 
In 1927 he expanded the first hypothesis 
by admitting that there could be vanous 


causes for the post-traumatic ossification, 
the most important of which might be the 
proliferation of the penosteum and meta- 
plasia of the ligaments Accordmg to 
Pfister, the concomitant shadow was the 
result of parosteal ossification, and he 
suggested for all similar structures the 
general designation of “callus without 
fracture,” which means ossification of the 
penparosteal tissue resulting from a blow 
Others, such as Fmochietto, Fioren- 
tmi (3), Bistolfi, Petngnam (11), and 
Mutel, Girand, and Branche, beheve a 
hematoma should be considered as the 
cause of the concomitant shadow, the latter 
bemg a favorable site for the deposit of 
lime salts 

Temler (15), on the other hand gives 
the following explanation The form and 
position of the concomitant shadow ex- 
actly correspond to the intermuscular 
space between the adductor magnus and 
the vastus intemus The conditions for 
the resorption of the hematoma m this 
region are unfavorable, and he thinks that 
there results a calcification of small hema- 
tomas m consequence of capillary hemor- 
rhages This explanation seems nearer the 
truth because the collateral network is 


YHE healing of CAVITIES IN PULMONARY TUBERCULOSIS ROENTGENO- 

GRAPHICALLY OBSERVED^ 

By W WARNER WATKINS, M D , Pathological Laboratory, Phoemx, Arizona 


OENTGENOLOGY has a nght to be 
proud of the part it has played m de- 
veloping the modem treatment of 
pulmonary tuberculosis The memory’’ of 
most of us extends back to the tune when 
chnicians scouted our timorous suggestion 
that we could offer valuable aid m diag- 
nosmg tuberculosis and foUowmg the pro- 
gression or retrogression of its tissue 
changes To-day, we have difficulty m 
keeping pace with the claims of this same 
group regarding the important place of 
our art m clmical medicme It is a chm- 
cian, and not a roentgenologist, who is 
responsible for the assertion that activity 
in the tuberculous lung cannot be de- 
tected by the stethoscope so positively 
as it can be shown by the x-ray film It 
is a chmaan, and not a roentgenologist, 
who has stated that we must depend on 
the \-ray appearances, rather than on 
physical signs or symptoms, to indicate 
when a lung lesion is healed It is a chm- 
cian who asserts that only 60 per cent of 
cavities are found by physical examina- 
tion, while 95 per cent of them are shown 
by \-ray examination We modestly agree 
to these statements, at the same time call- 
ing attention to the fact that they are not 
the claims of over-enthusiastic x-ray spe- 
ciahsts, but the matured confessions of emi- 
nent clinicians who are experienced in the 
obsen^ation and treatment of tubercu- 
losis 

Graeff’s statement, in 1921, that develop- 
ment of a lung caiuty is a death sentence 
for the unfortunate tuberculous patient, 
marked off a new epoch in the treatment 
of the disease Not all workers are m 
entire agreement wth this gloomy prog- 
nosis, but, in spite of numerous excep- 
tions, the majority of cntical obsen’ers 
accept it as substantially correct — Pinner, 
Fischel, Barnes and Barnes, and Sprung- 



' Presented before the Radiological Soaetj of Nortl 
Aincnca, at the Eighteenth Annual MccUng, a 
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man, among others There are, of course, 
many kmds of cavities, of vanous sizes 
and locations m the lung-field, and such 
a general statement as that by Graeff 
naturally is subject to many exceptions 
However, so umversally is it now accepted 
that the modem phthisiologist adopts as 
the basis for the treatment of lung tubercu- 
losis that “the cavity must be closed,” and 
persistently follows the mdicated course 
to bnng this about, whether that course 
be medical or surgical 

Avoiding statistical data and chmeal 
reports, this paper aims to present the sub- 
ject by a senes of cases of mcreasing com- 
plexity and diflBculty, m order to illus- 
trate how the problems of cavity forma- 
tion are met and solved Particularly 
does this presentation aim to illustrate 
the necessity for close co-operation among 
chmaans, surgeons, and roentgenologists 
m solving the problems of diagnosis and 



^ Roentgenogram (Nov 30, 
1029) shomng t«o cavities on Uic left side, one 
at apex (o), and the other 4 cm m diameter just 
below hilus lc\el (6) 
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the process of calafication and that of 
ossification 

Here are, bnefly, some histologic ex- 
amples which confirm the possibility, 
under certain conditions, of the trans- 
formation of the soft parts into bony 
tissue In the case ated by Schuller-Weil 
there is noted an mtratendinous metaplastic 
ossification where the formation of bone has 
taken place m part directly, and m part 
by metaplasia of the carblage A case of 
Fiorentim (5) shows all the phases in the 
histologic picture of metaplasia from the 
cartilaginous stage to the mature osteoid 
tissue Fiorentim believes that this is a 
question of post-traumatic hemorrhage in 
which the resorption took the form of young 
connective tissues, degenerating finally 
into osteoid tissue Histologic examina- 
tion of Kulowski’s case shows three prin- 
cipal stages in the development of the 
bone Infiltration of the connective tissue, 
the formation of a callus, finally, more 
rarely, enchondromatous ossification 

Study of the histologic speamens argues 
against fracture and proliferation of the 
penosteum, but in favor of metaplasia of 
the tissues This fact is admitted at the 
present tune by the majonty of authors 
and confirmed also by our own observa- 
tions 

Beanng in mind the above, one question 
presents itself Is it correct to speak of 
the Kohler- Pellegnm-Stieda disease^ Our 
reply can only be m the negative, because, 
in reahty, it is not at all a question of a 
“disease,” but a local ossification process, 
the final result of a post-traumatic altera- 
tion Its mechamsm is identical with that 
of calcification in other tissues, such as the 
pleura, pericardium, pancreas, etc As to 
designatmg this structure by the name of 
a writer, there is the question of whether it 
pertains exclusively to the knee joint 
As we have just seen, sinular shadows are 
found as well in other joints (leg, shoulder. 


elbow) exposed to injury In addibon, 
the so-called Kohler-Pellegnni-Sbeda dis- 
ease IS nothing more than a calafication 
or ossification of the region of the knee joint, 
shomng no consistent uniformity m clinical 
history for such classification, but forming 
a part of the general conception of post- 
traumatic, para-articular ossification 
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co-operation by the patient, in one method 
after another, until final success is 
achieved Probably one-half of the cavi- 
ties found m patients conung to physi- 
cians qualified to treat tuberculosis can 
be healed by simple or modified bed rest 
Another one-foiirth can be closed by pneu- 
mothorax The remainmg one-fourth wdl 
require the assistance of a chest surgeon 
for such procedures as phremcectomy, 
intrapleural and extrapleural pneumoly- 
sis, and thoracoplasty The speaal pomt 
to be kept firmly in min d from the outset 
IS that the closure of the cavity is the aun 
of the treatment, smce any method which 
will bnng this about will also heal the 
exudative i nflamm ation The final suc- 
cess of the treatment will depend on 
the heahng of the cavity and its replace- 
ment by scar tissue, as shown by the roent- 
genographic exammation 

When cavities first develop, or when a 
patient first comes under the observation 
of the physiaan, the simplest methods 
are mstituted unless it is obvious, from the 
history of the case, or the nature of the 
lesions, that such measures are doomed 
to failure In determining this pomt, the 
x-ray findings assume a donunant place, 
and the interpretation of the roentgenolo- 
gist on the basis of tissue pathology be- 
comes supremely important While un- 
der treatment, the cavity should be ob- 
sen^ed at frequent mtervals by x-ray ex- 
ammation, as this IS the only certam 
means of determming whether it is en- 
largmg or heahng It is essential that 
this shall not be neglected, because simple 
methods must not be persisted in if they 
are not succeeding The cavity must be 
closed, and if it becomes evident that a 
simple bed rest regimen will not be suc- 
cessful, more radical measures must be 
adopted The measures ordmanly used 
for bringing about the closure of caxnties 
are (1) Simple bed rest, (2) postural 
bed rest, (3) bed rest with weights on 
chest, (4) phremcectomy, (5) pneumo- 
thorax, unilateral or bilateral, (6) pneu- 
mothorax With intrapleural pneumolysis, 
unilateral or bilateral, (7) extrapleural 



Fig 6 Case III Rcentgenogram (October, 
1027) showing large cavity in upper left lung-field 
(a), with surrounding exudative density 


Fig 6 Case 111 Roentgenogram shoning 
cavit> closure after seven months’ rest in bed 
Mith ten-pound shot bag over cavit> 

pneumolysis, (S) thoracoplasty, (9) com- 
binations of two or more of these 

Bed rest is the oldest and basic method 
of treating tuberculosis and is also the 
most efficient in closing certain types of 
caxities Even large canties mil often 
heal witli simple bed rest, espeaally if 





708 


RADIOLOGY 




Fig 2 Cose r Rocntgcnognun (Sept 5, 
1930) showing complete disappearance of the 
cavitj near hilus, under simple bed rest 



Fig 3 Case II Roentgenogram (Dec I 
192S) showing large cavity below left bilus (a) 
close to heart border with some mfiltration in 
lower nght lung field 

treatment of lung cavities of tuberculous 
ongm 

It must be remembered that, Trhatever 
the size and appearance of the cavity, 
it IS the product of a single pathologic 
process m different stages The struc- 
ture of the cavity depends on the degree 



Fig 4 Case II After four months’ postural 
rest, cant} m lower left lung-field has dis- 
appeared 


of fibrosis which indicates the stage of its 
developmental cycle “The interplay of 
caseation, hquefaction, resorption, and 
fibrosis, with the mechanical conditions 
within the lung parenchyma, accounts 
for the structural differences of cavities 
at given times m their development” 
(Pinner) Such changes can best be fol- 
lowed by senal \-ray exammafaons, and 
the structural changes shown by roent- 
genograms are more important than loca- 
tion or size of cavities, as indications for 
treatment 

Dunng the chmcal management of 
tuberculosis, the development of cavita- 
tion represents an emergency callmg for 
speaal treatment A tuberculous pa- 
tient who develops a cavity as large as an 
inch m diameter has an average hfe ex- 
pectancy under ordinary treatment of 
only a year (Barnes and Barnes) Some 
hve longer, but the hope for permanent 
arrest or cure of the disease depends on 
the closure of the canty, since it cannot 
heal until its walls are brought m contact 
and thus held long enough for scar tissue 
to form To secure closure of the cavity 
and its final healmg may tax the patience 
and ingenuity of the physician and sur- 
geon, and call for the utmost in faithful 
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tomed to them and sleep with the bags in 
place (In one case reported by Dr 
Hohnes a shot bag weighmg 27 pounds 
was used v,uth good results ) 

Many cases of cavity heahng under 
simple or modified bed rest could be cited, 
but three illustrative ones will suffice 
Case I A roentgenogram of Nov 30, 
1929 (Fig 1), shows two cavities on the 
left side, one at the apex (o), and the other 
(4 cm in diameter) ]ust below the hilus 
level (b) On bed rest alone, by Septem- 
ber, 1930, the large cawty at the hilus 
level had entirely healed (Fig 2), although 
the ofie at the apex had not yet closed 
This illustrates the relative ease with which 
heahng of a centrally located cavity may 
be secured, as compared with one located 
at the lung surface over which pleural ad- 
hesions qmckly form 
Case II A roentgenogram of Dec 1, 
1928 (Fig 3), shows a large cavity below 
the left hilus (a), close to the heart border, 
ivith some infiltration m the lower nght 
lung-field This patient was placed on 
postural rest and m four months, as shown 
by Figure 4, the cavity m the left lung- 
field entirel)’- disappeared Note also the 
shortemng of the chest cavitj’’ because of 
the patient’s gain in weight and the con- 
sequent liftmg of the diaphragm 

Case III A roentgenogram made m 
October, 1927 (Fig 5), shows a large 
cavity in tlie upper left lung-field, with a 
surrounding inflammatory infiltration Un- 
der seven months’ rest m bed with a ten- 
pound shot bag over the cavity, the le- 
sion and its surrounding inflammatory 
zone entirely disappeared (Fig 6) 

Phrcmceclomy — ’^'hile paralysis of one 
leaf of the diaphragm, by removal of a 
section of the pliremc nerve, the so-called 
phrenicectomy, is a procedure of compara- 
tively recent application in the treatment 
of lung canties, and is classed as a surgi- 
cal method, it is mentioned next m order 
to preser\"e the arrangement of mcreasing 
complexity It is a verj' simple means 
of treatment and mil sometimes be efficient 
when bed rest, sunple or modified, and 
pneumothorax hax e failed It is the most 



Fig 10 Case V Roentgenogram (October, 
1029) stowing involvement in upper right lobe, 
with cavity formation (a) 



Fig 11 Case V Cavit> healed following 
phrenicectomj 


economical of all methods of obtaimng 
rest for the diseased lung Unfortunately, 
it IS apphcable to a selected group only, 
but mthm that group has proven ver}’’ 
satisfactory'' The elevation and paraly- 
sis of one leaf of the diaphragm mecham- 
cally displaces the underlying abdommal 
organs and sometimes causes unpleasant 
SX’mptoms Two illustrative ea ce<: are oito/l 
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Tig 7 Case IV Condition on June 14, 1920, 
with extensive coalescing densities and cavita- 
tion m upper right lung showing exudative 
lesions along heart border ns low as diaphragm 



Fig 8 Case IV Condition on Dec. 10, 1929, 
after phrenicectomy on the right Much of the 
exudative type of density has disappeared, and 
cavity has decreased noticeably m sire (c) 

recent and centrally located (Fig 1) 
The localization of the cavity and the 
evaluation of the surrounding lung in- 
volvement by stereoroentgenograms mil 
frequently mdicate whether the cainty is 
hkely to heal mth bed rest alone, or 



Fig 9 Case IV Condition m October, 1030, 
w ith closure of cavity m the upper lobe 


whether such a regimen is doomed to fail, 
thereby justifying the clinician in pro- 
ceeding immediately to more radical treat- 
ment The importance of bed rest is not 
minimized by this relatively bnef discus- 
sion It remains the most important 
factor m treating any tuberculous lesion 
and, as stated, 50 per cent of cavities mil 
heal under rest alone, when this is consist- 
ently and persistently earned out 
^^^^en simple rest m bed, ngidly en- 
forced, IS not efficient, it may be supple- 
mented by postural rest Under this 
regime the patient hes, over long penods, 
in that position which will dimmish the 
size of the cavity and hmit the respiratory 
motion of the surroundmg limg Like 
simple rest, it is most beneficial when the 
lesions are recent and the cavity walls 
subject to collapse 

A still further modification of rest is 
to lessen the chest motion over a limited 
area by means of weights, usually canvas 
bags of shot When the cavity is m the 
upper lung-field, or is apical, and espe- 
cially when there are bilateral cavities, 
this simple method is worthy of trial 
Bags up to ten pounds in weight are readily 
borne and patients soon become accus- 



Fig 16 Case VII Selective collapse of the 
Fig 14 Case VII Roentgenogram fApnl 25, upper left lobe closmg the cavities and with 

1929) showing cavities (o), (6), and (c), with the lower lobe evpanded and functioning 

exudative densities through upper left lung-field 


1931 (Fig 13), shows the lung still being 
held under compression over two years 
later The large cavity is entirely closed, 
the air pressure bemg suffiaent to cause 
slight displacement of the heart to the 
nght This patient, a physician* re- 
turned to his Eastern practice with the 
lung stdl compressed, and was still keeping 
it so when information was last received 
from him 

Bilateral Pneumothorax — ^In cases of 
bilateral cavitation, or m the event of cavi- 
tation developing in the fimctiomng lung 
after pneumothorax has been estabhshed 
on the opposite side, the situation can 
frequently be handled with bilateral pneu- 
mothorax, or simultaneous compression 
of both lungs sufficiently to close the cavi- 
ties This seemmgly radical treatment is 
astomshmgly well borne The function- 
ing lung tissue can be reduced to a fraction 
of that ordmanly used, ivithout great m- 
convemence, promding this is done gradu- 
ally On the Continent bilateral pneu- 
mothorax is quite extensively employed 
and is rapidly coming into favor in this 
country’- Needless to say, frequent v- 
ray observations are essential m order to 



Fig IG CaseVII Roentgenogram (Aprd22, 
1931) showing distinct cavitation in tJie nght 
lung (a), and satisfactory collapse still mam- 
tained on the left side 

carry on this procedure accurately I 
cite one illustrative case 

Case VII A roentgenogram of April, 
1929 (Fig 14), shows multiple cam ties 
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Fig 12 Case VI Roentgenogram (June 23, 
1928) shoamg huge cavity mvdving almost 
entire upper left Iung-6cld (c, c) 



Fig 13 Case VI Roentgenogram (Oct. 16, 
1931) made nearly two years after establishment 
of pneumothorax on the left side 


Case rV A roentgenogram made on 
June 14, 1929 (Fig 7). shows extensive 
coalescmg densities and cavitation in the 
upper nght lobe, with exudative lesions 
along the heart border as far as the dia- 
phragm Phremcectomy was done and 
the roentgenogram of December, 1929 
(Fig 8), shows marked unprovement 
Note the height of the immobile diaphragm 


and disappearance of much of the exuda- 
tive shadow The cainty has diminished 
in size Ten months later, in October, 
1930, a roentgenogram (Fig 9) showed 
disappearance of aU basal densities, closure 
and healing of the upper nght lobe cavity, 
and change from the exudative to the 
fibrotic type of shadow The higher po- 
sition of the diaphragm is due to the pa- 
tient's gam m weight 

Case V A roentgenogram made in 
October, 1929 (Fig 10), shows upper nght 
lobe involvement, with cavity formation, 
the left lung being free from significant 
shadow Phremcectomy was done', fol- 
lowed by complete closure and heahng of 
the caiuty, as shown by the film made in 
October, 1931 (Fig 11) 

Arltficial Pneumothorax (Untlaieral) — 
Undoubtedly the oldest, most popular, 
and widely used procedure specifically di- 
rected toward the closure of cavities is 
artifiaal pneumothorax It is a simple 
method, offermg a maximum of success 
with a minimum of danger So many 
papers have been wntten on this subject 
that it IS thoroughly fanuhar to aU of us 
As simple as the method is, it still requires 
good judgment, careful techmc, and the 
most sympathetic co-operation between 
patient and phj^siaan, as well as frequent 
roentgenologic study Not too long a 
tim e should be consumed m trymg simpler 
methods, if it is at all hkely that pneumo- 
thorax may have to be used, because there 
is an ever-mcreasmg danger that adhe- 
sions will form and prevent the compres- 
sion, espeaally when the cavity hes close 
to the pleural surface Either phremcec- 
tomy or intrapleural pneumolysis can often 
be used as an adjunct to pneumothorax, 
in order to secure more perfect closure of 
the cavity One typical case, from many 
that could be ated, will sufiBce for illus- 
tration 

Case VI A roentgenogram taken m 
June, 1928 (Fig 12), shows a huge cavit> 
mvohang almost the entue upper left lobe 
This was placed under pneumothorax, the 
lung fortunately being found free from ad- 
hesions The roentgenogram of October. 




Fig 21 Case IX Roentgenogram (Feb- 
ruary, 1930) showing large cavity m the upper 
left lobe (a), wth surrounding infiltration 



Fig 22 Case IX Showing incomplete closure 
of catnty on the left and cstension of the process 
on the nght 


lung The nght lung tvsts now compressed, 
and m March, 1932 (Fig 17), ca\T.ties were 
being held closed by selective compres- 
sion on each side After about a j’-ear of 
this treatment, both lungs were allowed 
to re-e\pand, and the camties remained 
closed, vnth the patient m good health 
hitra pleural Pneumolysis — The at- 

tempt to close ca\uties by pneumothorax 
frequently fails because adhesions to the 


Fig 23 Case IX Condition after mtra- 
pleural pneumolysis had freed the adhesions on 
the left, and pneumothorax had been instituted 
on the nght 



Fig 24 Case IX Condition on March 4, 
1932 Cavity has been closed on the left The 
adhesion on the nght has been freed by intra- 
pleural pneumolysis, and this caviti has almost 
cnUrelj closed (o) 

chest wall prevent satisfactory compres- 
sion of the cavity In suitable cases, 
these adhesions can be burned through 
by the method of Jacobsus, or intrapleural 
pneumolysis It may be remarked, m 
passmg, that this procedure is little more 
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Tig 17 Case VII Roentgenogram (March 
23, 1932) shcnving bilateral pneumothorax, with 
selectixe collapse closing cavities m each upper 
lobe, and with lower lobe of each side function- 
ing 



Fig 18 Case VIII Roentgenogram 0nn 
13, 1928) shmving fairly extensive involvement 
of the upper left lung-field, with multiple smaU 
cavities (o), (6) 

(a), {b), (c), With exudative shadow through 
the left lung The right lung was free 
from abnormal shadow The left 
was placed at rest by pneumothorax, the 
condition m March, 1930, bemg shown by 
the roentgenogram seen m Figure 15, with 



Fig 19 Case nil Showing extent of col- 
lapse, by pneumothorax, mcomplete on account 
of adhesions (4) 



Fig 20 CaseVirr Showmg conditions after 

intrapleural pneumolysis 


upper lobe cavities closed and the lower 
left lobe expanded and functioning In 
April, 1931, the patient returned from a 
summer spent in the East, du^g which 
tune no x-ray obsert'ations had been made, 
with conditions as shown m Figure 16 
The left lung was still held under compres- 
sion closure, but defimte mvolvement and 
cavity had developed m the upper nght 
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Fig 28 Case XT Condition after unsuccess- 
ful attempt to coUapse the cavibes by pneu- 
mothorax, supplemented by phremcectomy 


in the upper left lung-field, with surround- 
ing infiltration This was placed under 
pneumothorax (Fig 22), but the cavity 
was not entirely closed (a) on account of 
hmitmg adhesions There was now ob- 
served also an extension of the disease 
in the nght lung, with cavity formation 
(d) The adhesions were first freed by 
burning on the left side, resulting m almost 
complete closure of the camty (a) (Fig 

23) Pneumothorax was instituted on 
the nght side, but the cavity (J) was held 
open by adhesive bands (c) After the 
adhesive bands had been freed on the nght, 
a roentgenogram of March, 1932 (Fig 

24) , showed the cavity on the left to be 
closed, and the one on the nght almost 
obhterated Note how httle functiomng 
lung tissue is reqiured to mamtam com- 
fort This patient is ambulant and can 
chmb stairs without dyspnea 

Extrapleural Pneuvwlysts — In an occa- 
sional case m which there are large apical 
cavities and pneumothorax cannot be es- 
tabhshed on account of adherent pleural 
surfaces, extrapleural pressure can be used 
to bnng the cavity walls mto apposition 
The use of paraffin wax is one method 
ivhich, vliilc it has many drawbacks and 
a hmited apphcation, on the occasional 



Fig 29 Case XI Condition m June, 1931, 
after second stage of thoracoplasty Immobility 
of mediastmum resulted m mcomplete closure 
of cavity (o) This has smce been closed by 
paraffin filling 



Fig 30 Case XII Roentgenogram (March 
1929) showmg large cavities m upper lobe of 
nght side (o) 


case permits one to avoid domg a thora- 
coplasty 

Case X A roentgenogram of March, 
1931 (Fig 25), shows a very large cavity 
in the upper right lung-field (o), with siu- 
roundmg infiltration, and some exudative 
involvement m the upper left lobe Pneu- 
mothorax was tried and failed on account 
of an adherent oleura The cavitv wa<; 
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Fjg 25 Case X. Condition of lungs in 
March, 1031, with very large cavity in upper 
nght lung-fidd (o) 



Fig 26 Case X Condition after obUtera- 
Uon of cavity by extrapleural penuraolysis 
(paraffin filling) 


than a modification of pentoneoscopy, de- 
veloped by Omdoff m this country The 
instruments used are qmte similar to the 
pentoneoscope of Omdoff, with the 
tion of a cutting or cautery knife No 



Fig 27 Case XI Roentgenogram (June, 
1930) showmg very large double cavity (o), (i), 
occupying most of upper two-thirds of right 
lung 

procedure m the chest reqmres closer co- 
operation between surgeon and roentgen- 
ologist, nor more critical mterpretation of 
roentgenographic and fluoroscopic flnd- 
mgs Just where the adhesion bands are 
attached, their relation to underlymg lung 
tissue, whether they mcorporate air-con- 
taimng lung or are entirely fibrous, are 
some of the Antal questions which the 
roentgenologist must aid m solvmg 
Case VIII A roentgenogram of Janu- 
ary, I92S (Fig IS), shows fairly extensive 
mvolvement of the upper left lung-field, 
mth multiple cavities (o), (b) This 

lung-field Avas placed under pneumothorax 
compression, which did not succeed m 
dosmg the cavities on account of adhe- 
sions Note m the roentgenogram of 
July, 192S, that the lung is compressed 
everywhere except at the desired pomts 
(Fig 19) These adhesions were then 
freed by mtrapleural pneumolysis, -with 
go^-^isfactory closure of the caAuties and 
adjacent lung (Fig 20), the basal portion 
of the lung remaimng open and functiomng 

(selective collapse) r t- ^ 

Case IX A roentgenogram of Febru- 
ary, 1930 (Fig 21), shoAvs a large cavity 




Fig 34 CaseXIU Roentgenogram (Febru- 
arj, 1929) shovnng extensive cavitation and 
much surroundmg exudative density through 
lung-field on the nght. Cavities at (a), (b), and 

(c) 



Fig 35 Case XIII Roentgenogram show- 
mg failure of adequate compression of mvolved 
upper lobe, on account of dense adhesions 


March, 1929, showed large cavibes m the 
upper nght lobe (Fig 30) An attempt 
to close these by pneumothorax was made, 
but broad bands of adhesions prevented 
(Fig 31) Such adhesions as these carmot 
be severed by burmng The lung was 
allowed to expand, the cavity being larger 
than before (Fig 32), ivith atelectatic 
tissue m the base, resulting m displace- 
ment of the heart to the nght This 
lung space was obhterated by thoraco- 
plasty, with restoration of the patient to 
working capacity (Fig 33) 

Case XIII This patient showed such 
extensive lung destruction on the nght 
(Fig 3-i) that nothing except total obht- 
eration of the nght chest cavity could 
hold out any hope for success However, 
pneumothorax was tned (Fig 35), but 
adhesions showed the futihty of tins, and 
thoracoplasty was finally performed, with 
restoration of the patient to health (Fig 36) 
These thirteen illustrative cases are 
shown mainly to demonstrate the value of 
roentgenologic obsen'ations, as tlie tuber- 
culous patient trai els the road, frequently 
long and hard, to the cure of his disease 
and a return to the normal actinties of 



Fig 30 CaseXIU Condition after closure of 
caviUcs by thoracoplasty 


life A pecuhar charactenstic of the dis- 
ease is the hopeful outlook which is almost 
universal mth these patients The com- 
bined judgment of more than one adiisor 
m avoiding pitfalls and choosing nght 
methods will be requu-ed if this hope is to 



718 


RADIOLOGY 



Tig 31 Case XTI Condition after collapse 
by pneiunothom'c t\hich r%as not successful m 
closing the apical cavit> (a) 



Fig 32 Case XII Condition after lung had 
expanded Cavity still present (a) larger than 
before 


compressed by extrapleural paraffin wax 
injection (Fig 26) 

Thoracoplasty — This is the best known 
of radical surgical procedures for closmg 
lung cavities In times past, it has been 
looked upon as a desperate last resort, but 
should not be so regarded It will fre- 



Fig 33 Case XII Condition (November, 
1931) after thoracoplasty, showing hemithorai 
obliterated and cavities closed 


quently succeed after the entire gamut of 
bed rest, postural rest, shot bags, pneu- 
mothorax, phremcectomy, and pneumoly- 
sis has been tned and failed Attempt 
should be made to evaluate the prospects 
of these methods and save the patient a 
long senes of discouragmg expenences, 
when it is endent that nothmg except 
complete obhteration of the hemithorax 
can possibly succeed m restoring him to a 
useful state of health The judicious 
chmaan ivill not delay too long m seeking 
counsel of roentgenologist and surgeon, 
for determming whether or not simpler 
methods hold out any hope of success 
Case XI The roentgenogram made 
m June, 1930 (Fig 27), showed a ver}" 
large double cavitj'' occupying most of the 
upper two-thirds of the nght limg An 
attempt to close this double cavity by 
pneumothorax, supplemented by phremc- 
ectomy, was made (Fig 28), and failed 
Thoracoplasty was then performed (Fig 
29) Immobihty of the mediastmum pre- 
vented complete obhteration of the lung 
space on the mvolved side, leaving the 
cavity partly open Later this was closed 
by extrapleural paraffin fillmg 

Case XII A roentgenogram made m 





A NEW ADAPTATION FOR CARDIAC MEASUREMENT OF THE FRONTAL 

SILHOUETTE^ 

By ^MAURICE RONA, M D , New Brunswick, N J , and WILLIAM G HERRMAN, M D , 

F A C P , Asbury Park, N J 


A NEW METHOD OF MENSURATION OF THE 
POSTERO-ANTERIOR HEART A COMPARA- 
TIVE STUDY 

W HETHER or not mensuration is 
justifiable at all is still a much 
argued question, dividmg the 
roentgenologists mto opposmg camps, with 
the cardiologists mostly jommg the oppo- 
sition Those who practise mensuration 
say that the diagnosis of heart diseases has 
been made from measurements and proved 
against the skeptiasm of the climaan by 
electrocardiography, time, and autopsy 
Those who condemn the idea have nothing 
but scornful disdain for “mathematics m 
\-ray,” and mamtam that only the size, 
shape, and relation of the heart to adjacent 
organs compose radiology's contnbution 
to the study of heart disease "When we 
find such diametrically opposmg views, we 
have to study the problem from the ground 
up 

Revieiv of the Literature — A review of the 
hterature shows that the idea of mensura- 
tion IS gaimng strength The text-books 
of Assmann (1), Schmz (2), Holmes and 
Ruggles (3), and Kerley (5) give figures for 
the transverse diameter, the area of the 
P-A silhouette, and the methods for esti- 
mating the volume of the heart Others, 
who compared the cardiac transverse di- 
ameter with the transverse diameter of the 
chest, cardio-thoracic ratio, and with the 
length diameter of the heart, are as follows 
Dann (6) , Fossier (7) , Pendergrass (8) , 
Chandlee and Burvill-Hohnes (9) , Miller 
and Gershon-Cohen (10), Dann (11), 
Steel (12), and White and Camp (13) 
Hodges (IS), Hodges and Eyster (14), and 
Bedford (19) correlated the transverse 
diameter of the heart and the frontal area 
the height, weight, and age of the 


person Also they worked out, on a purely 
mathematical basis, prediction formulas 
All of these workers take only one diameter 
mto account, but as the material has gath- 
ered, it becomes more and more evident 
that the transverse diameter is not a reh- 
able guide to the diagnosis of the patho- 
logic conditions The frontal area, on the 
other hand, is rather difficult to measure 
because it gives rise to many errors The 
mam objection to these methods is that 
they do not give information about the 
mdividual chambers but consider the heart 
as a umt However, this objecbon cannot 
be raised agamst the Vaquez-Bordet 
method (20), which gives measurements of 
the mdividual chambers and a table of the 
normal and pathologic averages In this 
country, Levene and Reid (21) took up 
this method, which wiU be discussed more 
fully further on m this article, and made a 
rather thorough study of it 

Other mvestigators started out m an- 
other direction Rigler (22, 24) rehes on 
the fact that the left auricle is m close 
proxirmty to the esophagus, and an en- 
largement of the auricle must displace the 
esophagus Therefore, he fills the eso- 
phagus with barium and takes films m the 
right lateral view, observmg the curving 
and deviation of the barium column 
Nichols and Ostrum (25) use the right 
obhque position Neither Rigler nor Nich- 
ols and Ostrum use measurements 

Kane, Andrew, and Warren (26) struck 
out m still another direction The study 
of mounted anatomic preparations showed 
them that, m the left oblique position, the 
mterventncular septum is nud-way be- 
tween the aorta and the pulmonary cone 
and can be marked iwth relative ease, 
makmg possible the separate measurement 
of the left and right ventncles 

Fray (27) further developed Kane’s 
method, vnth some modifications He 
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be realized Happy is the patient whose The cases used as illustrations in this 
course along this path is guided by the paper are from the private pracbces of 
co-operative thinking of a tactful, sym- Dr F G Holmes, Dr H S Randolph, 
pathetic, and intelligent physiaan, a skill- and Dr V S Randolph, of Phoemx, Anz , 
ful and courageous surgeon, and a well- to whose courtesy the writer is indebted 
trained and competent roentgenologist for chmcal notes and data 
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scopically and serves as a landmark for 
the nght ventncle They, after Fnck, 
differentiate between enlargement of the 
inflow and outflow tract The latter is 
recognized on the P-A film by the prorm- 
nence of the pulmonary cone, the former 
on the left obhque film by the foUowmg 
(1) pronnnence of the right lower cardiac 
border, (2) angulation of the anterior 
cardiac border, (3) broademng of the dia- 
phragmatic heart outhne, (4) displace- 
ment of the mters'-entncular groove to the 
left and upward It is mteresting to note 
that the pomt of then interventricular 
groove does not comcide with the con- 
structed septum of Fray 
We shall not discuss further the methods 
that measure only the length and width of 
the heart, as these give no information of 
the mdmdual chambers We beheve it is 
obvious that if a method can give such 
information, it is superior to the less exact 
methods The Vaquez-Bordet method 
(Fig 1) takes the followmg measurements 
A-B as the left ventncle, D-A as the nght 
ventncle, D-E as the right auncle, B-F 
as the left auncle Unquestionably all 
these chords bisect the respective cham- 
bers, yet then practical value is not always 
satisfactor)’^ because then dnection is not 
comcident with the greatest enlargement 
of the chambers For this reason the ongi- 
nal figures of Vaquez and those of Levene 
show too great a variation and overlappmg 
m health and disease Fray’s constructed 
septum and the anatomic septum are two 
different things Therefore, the mensura- 
tion of the ventncles, based on this hne, 
cannot be trustworthy 

These are some of the deficiencies m 
existing methods of radiographic cardiac 
mensuration that prompted us to search 
for a new way of attacking the problem, 
and to lay the diameters m a different 
fashion 

Ot/r New Method — Startmg from text- 
book dramngs and Le Wald’s experiments, 
we took the atno-ventncular ostia into 
account and, because they remain centrally 
located, no matter how large the chambers 
become or m what direction they grow, 


we fixed their position for a startmg point 
m our measurements 

Our second consideration concerned the 
direction m which the individual chambers 
may grow in disease We know that the 
left ventncle grows toward the apex, left- 
ward and downward, the nght ventncle 
may enlarge to the nght and toward the 
diaphragm if the inflow tract is involved, 
upward and toward the pulmonary cone if 
the outflow tract dilates The nght aun- 
cle grows upward and toward the nght 
We speak of the left auncle last because it 
offers particular difficulties, it hes poste- 
norly and never shows on the P-A silhou- 
ette, and when enlargmg it grows toward 
the nght and backward Therefore, any 
attempt to measure it on the P-A film 
seems to be futde, yet it can be measured 
mduectly as we shall show The bulgmg 
on the left median border, so-called “mitral 
configuration,’’ is caused by the enlarge- 
ment of the outflow tract of the nght ven- 
tncle Therefore our “L-A diameter” 
measures the outflow tract of the nght ven- 
tncle and not the left auncle But we 
know that m mitral disease there is a com- 
pensatory enlargement of the nght ven- 
tncle , the pulmonary cone becomes larger , 
the nght ventncle forms part of the left 
border, and the left ventncle is pushed 
backward, thus havmg a lesser part m the 
left border formation Consequently our 
pomt B (Fig 1) moves downward and the 
diameter B-F lengthens, a consequence by 
which we can infer that an enlargement of 
the left auncle has taken place 

TeeJmte of Our Method — For the techmc 
of constructmg our diameters, we refer to 
Figure 1, which presupposes that the chest- 
cage IS of normal shape and that the heart 
IS normal m position and in normal rota- 
tion B marks the left aunculo-ventncu- 
lar, E the nght aunculo-aortic, D the 
nght aunculo-diaphragmatic pomt, and A 
the apex B-D is the base-hne which 
passes through both ostia The tncuspid 
hes at the mtersection of the base-hne and 
the rmd-hne at T We find the mitral 
opemng m the following way connect 
the left aunculo-ventncular pomt (B) mth 
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pointed out that many times it is impossi- 
ble to find the mid-point between the aorta 
and the pulmonary cone, therefore, it is 
necessary to devise another means of 
finding the septum This he did by ro- 


from the nght chest wall to the spme, taken 
at the height of the ventricles The entire 
width of this lower fine was halved, and the 
half-point was connected with the tracheal 
pomt, gi\nng the interventncular septum 



Fig 1 


tatmg the patient at 45 ” to the left, so that 
the distance of the spme to the nght chest 
wall was twice as great as it was to the left 
chest wall He then proceeded to find the 
septum on the nght lateral tracheal wall, 
immediately above the bifurcation, a pomt 
was marked, and its distance to the nght 
chest wall measured, then this same dis- 
tance was laid off to the left, projecting 
beyond and to the left of the spme The 
number of milhmeters thus projecting was 
added to the transverse chest diameter 


He found that in this particular^^rotation 
the transverse diameters of the normal 
ventncles are about equal, and that the 
total cardiac transverse is about one-half 
of the transverse diameter of the chest 
This he used as a prediction formula and a 
check-up on the x-ray findmgs 

Nemet and Schwedel (29, 30} also use 
the left oblique for ascertauung whether or 
not the nght ventncle is enlarged they 
use no measurements Accordmg to them, 
the interventncular groove is visible fluoro- 
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scopically and serves as a landmark for 
the nght ventncle They, after Fnck, 
differentiate between enlargement of the 
inflow and outflow tract The latter is 
recognized on the P-A film by the promi- 
nence of the pulmonary cone, the former 
on the left obhque film by the foUowmg 
(1) prormnence of the right lower cardiac 
border, (2) angulation of the anterior 
cardiac border, (3) broadenmg of the dia- 
phragmatic heart outhne, (4) displace- 
ment of the mterventncular groove to the 
left and upward It is mterestmg to note 
that the point of then mterventncular 
groove does not comade with the con- 
structed septum of Fray 
We shall not discuss further the methods 
that measure only the length and width of 
the heart, as these give no information of 
the mdindual chambers We beheve it is 
obvious that if a method can give such 
mfonnation, it is supenor to the less exact 
methods The Vaquez-Bordet method 
(Fig 1) takes the foUowmg measurements 
A-B as the left ventncle , D-A as the nght 
ventncle, D-E as the nght auncle, B-F 
as the left auncle Unquestionably all 
these chords bisect the respective cham- 
bers, yet then practical value is not always 
satisfactory because then dnection is not 
comadent with the greatest enlargement 
of the chambers For this reason the ongi- 
nal figures of Vaquez and those of Levene 
show too great a variation and overlappmg 
m health and disease Fray’s constructed 
septum and the anatomic septum are two 
different thmgs Therefore, the mensura- 
tion of the ventncles, based on this hne, 
cannot be trustworthy 

These are some of the defiaenaes m 
existmg methods of radiographic cardiac 
mensuration that prompted us to search 
for a new way of attacking the problem, 
and to lay the diameters in a different 
fashion 

Our New Method — Startmg from text- 
book draivings and Le Wald’s experiments, 
We took the atno-ventncular ostia into 
account and, because they remain centrally 
located, no matter how large the chambers 
become or m what direction they grow. 


we fixed them position for a startmg pomt 
m our measurements 

Our second consideration concerned the 
direction m which the mdividual chambers 
may grow in disease We know that the 
left ventncle grows toward the apex, left- 
ward and downward, the nght ventncle 
may enlarge to the nght and toward the 
diaphragm if the inflow tract is involved, 
upward and toward the pulmonary cone if 
the outflow tract dilates The nght aun- 
cle grows upward and toward the nght 
We speak of the left auncle last because it 
offers particular ddficulbes, it hes poste- 
norly and never shows on the P-A silhou- 
ette, and when enlargmg it grows toward 
the nght and backward Therefore, any 
attempt to measure it on the P-A film 
seems to be futile, yet it can be measured 
mduectly as we shall show The bulging 
on the left median border, so-called “mitral 
configuration,’’ is caused by the enlarge- 
ment of the outflow traet of the nght ven- 
tncle Therefore our “L-A diameter’’ 
measures the outflow tract of the nght ven- 
tncle and not the left auncle But we 
know that m rmtral disease there is a com- 
pensatory enlargement of the nght ven- 
tncle , the pulmonary cone becomes larger , 
the nght ventncle forms part of the left 
border, and the left ventncle is pushed 
backward, thus havmg a lesser part m the 
left border formation Consequently our 
pomt B (Fig 1) moves downward and the 
diameter B-F lengthens, a consequence by 
which we can infer that an enlargement of 
the left auncle has taken place 

Techmc of Our Method — For the techmc 
of constructmg our diameters, we refer to 
Figure 1, which presupposes that the chest- 
cage is of normal shape and that the heart 
is normal m position and m normal rota- 
tion B marks the left aunculo-ventncu- 
lar, E the nght aunculo-aortic, D the 
nght aunculo-diaphragmatic point, and A 
the apex B-D is the base-hne which 
passes through both ostia The tncuspid 
hes at the intersection of the base-hne and 
the imd-hne at T We find the mitral 
openmg m the follomng way connect 
the left aunculo-ventncular pomt {B) with 
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Fig 2 


the nght aunculo-aortic juncture (E) up 
to the mid-hne (F) , from here, that is, from 
the median end of the L-A chord, draw a 
connection to the apex, the intersection of 
these two lines thus locating the mitral 
valve (M) From the mitral valve to the 
apex M-A, we measure the left ventricle 
diameter, from the mitral opening to the 
right diaphragmatic point, the nght ven- 
tncle (inflow tract) The distance be- 
tween the tncuspid ostium and nght 
aunculo-aortic juncture gives the nght 
auncular diameter We have previ- 

ouslj'^ mentioned the L-A chord and note 
that we called it the left auncular chord 
only for the sake of convention, but in 
reahty it measures the outflow tract of the 
nght ventncle 

In order to get any value at all from these 
measurements, it is necessary to fix the 
guiding pomts with the greatest care If 
the positiomng of the patient is accurate 
and there is no rotation, then the spinous 
processes and the trachea ^vllI fall in the 
mid-stemal hne The apex and the two 
auncular pomts are preferably observed 
and marked under the fluoroscope, when 
also note should be taken of whether or not 
the heart is normally or abnormally ro- 
tated Abnormal rotation, naturally, ex- 
cludes the possibihty of rehable mensura- 
tion The apex may be below or above the 


diaphragm and should be marked without 
regard to the diaphragm The left aun- 
culo-ventncular point may present con- 
siderable difficulties, but the following 
observation may help The juncture of 
the left ventncle with the left auncular 
appendage, or mth the nght ventncle, is 
usually marked by a small notch— the 
sulcus between the auncular appendage 
and the ventncle, or the sulcus of the trans- 
I'erse coronar}-- vessels between the ventn- 
cles In the absence of the notch, the left 
auncular appendage may still be border- 
forming and we wall be able to find it by 
remcmbenng that the appendage does not 
pulsate, consequently its shadow-hne ap- 
pears sharper and unblurred, while that of 
the pulmonary cone and the left ventncle 
IS fuzz)' or double-lined This obsen'ation 
about the relative sharpness of the outline 
may hold good only for the customar)' 
slower technic and may not be applicable 
in the ultra-fast exposures In other cases, 
W'hen the nght ventncle is enlarged but the 
left one is not, the bulgmg hne of the nght 
ventncle at the left border will fall 
dowm m a straight hne toward the apex 
The vahdity of the foregoing theoretical 
considerations had to be tested and proved 
by autopsy findmgs and by chmcal obser- 
vation 

Autopsy Fundings — The first autopsy 
matenal came from a post-operative death 
of a subject with a normal heart The 
heart was removed from the cadaver about 
twenty hours after death We put the 
heart m a position approximatmg the nor- 
mal as nearly as possible, then mjected 
first one, then the other, auncle with sodium 
iodide solution and made exposures at a 6- 
foot distance Figure 2 shows the cham- 
bers with the diameters drawn m, and also 
the fact that the diameters correspond 
very closely to their respective chambers 
The second postmortem specimen was that 
of a man who bad a syphilitic aortic lesion 
X-rays had been taken of his heart during 
hfe After makmg tracmgs f» situ, we 
removed the heart and lungs together and 
fixed them m formahn About six hours 
later, we mjected both auncles with so- 
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dium iodide Figure 3 shows the result, 
while Figure 4 is a composite picture of the 
film made m the hving, and of the tracmg 
of the injected heart superimposed on the 
film You see that our diameters comcide 
with their respective chambers, and the 
image of the hinng and the formahn-fixed 
heart correspond to each other Also, 
Figure 5 shows a case m which the post- 
mortem corroborated the roentgen diag- 
nosis of ventncular enlargements The 
tracmg in situ is superimposed on the film 
Figure 6 did not come to autopsy, but the 
sudden death of the man from coronary 
thrombosis chnched the diagnosis In 
this case the customary mensuration meth- 
ods do not show any pathology, while our 
method proves that there was an enlarge- 
ment of both ventricles 
Clinical Study — ^For clini cal proof, there 
were two ways open for us One was to find 
illustrations m books or magazmes m which 
the normahty or pathology of the case was 
defimtely known, and in which, some 
measurements bemg given, we could re- 
construct the other measurements and 
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Fig 3 


make a reasonable comparison with our 
own diameters Luckily, we found such 
illustrations m Hohnes and Ruggles’ book, 
and in Dann’s and m Levene’s articles 
The following are the results of the com- 
parison Dann’s normal heart, although 
larger than what we regard as normal, had 
normal proportions and diameters, al- 
though again the i?F diameter appeared a 
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tnfle too large The “mitral stenosis” 
showed a predormnance of our i?F and LA 
diameters and a small LF, the "sjTiluhtic 
aortic regurgitation” had large ventricular 
chords, the “hypertensive heart disease," 
a very markedly enlarged LV And 
so, our measurements and expectations 
did not fail us In Levene’s article, we 
found ten illustrations in which the scale 
could be reconstructed In his “mitral 
stenosis,” our diameters indicate large aun- 
cles and a large nght ventncle In the 
"mitral msuffiaency,” both ventricles and 
the left aunde show enlargement ivith our 
measurements In the “double mitral,” 
in which he states that both ventndes and 
the left aunde should be larger, our meas- 
urements show both ventndes increased 
in size The “aortic stenosis" and also the 
“aortic insufficiency” require large left 
ventncular and small auncular chords — 
our measurements give them Levene also 
gives a case of sinus arhythmia and a case 
of extra-systole, m which he finds no altera- 
tion of cardiac contour or size, yet our 
measurements show a large nght ventncle 
in both mstances On Fray’s illustrations, 
thedrawing-in of our diameters checked up 
with his findings There is one instance, 
however, which we want to mention spe- 
cifically Figure 9, m the February, 1932, 
issue of the “Amencan Journal of Roent- 
genology and Radium Therapy” carries 
the diagnosis of slight left ventncle en- 
largement, with the remark that the cardio- 
thoraac ratio is normal and cardiac en- 
largement would have been missed if reh- 
ance had been placed on the transverse 
diameter of this smgle view Our diame- 
ters show in this case both ventricles above 
normal These results encouraged us to 
gather chmcal matenal to carry out 
measurements m controlled cases 

All of the films used for measurements 
were taken m an upnght position, m deep 
inspiration, and at a target-film distance of 
five or SIX feet We reahze that the van- 
able distance makes a difference in the size 
of the heart shadow, but actual measure- 
ments showed that the divergence is only 
about 3 per cent, which we do not consider 


too great for practical purposes Furthei 
more, the proportional measurement of ti 
heart chambers remains constant at tli 
vanous distances Our scheme is based o 
this proportion 

Analysis of Our Data —In Table I, w 

TABLE I — HEALTHY CASES ( 126 ) NEV 
METHOD aiEASUREMENTS 


Case No 

1 LV 

RV 

LA 

RA 

. Sum 


1 

49 

44 

44 

40 

177 


2 

52 

SO 

44 

41 

187 


3 

56 

50 

49 

46 

200 


6 

52 

56 

47 

65 

220 

N 

» 6 

58 

57 

43 

03 

221 

N 

7 

68 

49 

49 

55 

221 


8 

55 

55 

67 

55 

222 

N 

9 

05 

02 

41 

55 

223 


10 

71 

62 

40 

50 

223 

N 

11 

70 

57 

52 

45 

224 

N 

12 

01 

00 

42 

61 

224 

N 

13 

05 

58 

45 

57 

225 


14 

75 

66 

37 

47 

225 

N 

16 

00 

40 

53 

07 

226 

N 

16 

74 

55 

50 

47 

226 

N 

17 

69 

58 

40 

55 

228 

N 

18 

69 

59 

48 

53 

229 


19 

70 

54 

49 

56 

229 


21 

72 

61 

46 

50 

229 


23 

72 

45 

57 

56 

230 


24 

65 

55 

53 

57 

230 

N 

25 

73 

70 

42 

46 

231 

N 

20 

09 

64 

44 

54 

231 

N 

27 

60 

66 

57 

68 

231 


28 

66 

59 

47 

59 

231 

N 

29 

70 

60 

54 

49 

233 


30 

71 

52 

48 

62 

233 

N 

32 

65 

68 

44 

58 

235 

N 

34 

OS 

65 

50 

63 

236 


35 

00 

65 

49 

66 

236* 


30 

62 

64 

46 

65 

237 


38 

69 

01 

50 

67 

237 

N 

39 

62 

07 

52 

67 

238 


40 

01 

01 

52 

61 

238 


41 

63 

60 

55 

60 

238 


42 

75 

60 

53 

60 

238 


43 

64 

66 

64 

54 

238 


44 

78 

63 

60 

48 

239 


45 

62 

68 

53 

60 

239 

N 

46 

09 

65 

53 

53 

240 

N 

47 

62 

63 

53 

02 

240 


48 

74 

54 

54 

58 

240 


49 

75 

61 

61 

63 

240 

N 

SO 

72 

70 

44 

56 

241 

N 

61 

78 

70 

46 

47 

241 


52 

65 

63 

50 

63 

241 « 

N 

54 

72 

69 

46 

56 

242 


55 

75 

09 

42 

67 

243 


56 

72 

63 

56 

52 

243 


67 

66 

69 

60 

48 

243 

N 

58 

74 

66 

49 

54 

243 


59 

70 

67 

57 

59 

243 

N 

61 

74 

69 

43 

58 

244 

03 

62 

57 

60 

66 

244 


06 

69 

67 

40 

GO 

246 

N : 

07 

88 

08 

40 

50 

246 

N 1 

OS 

71 

72 

43 

60 

246 

N ( 

39 

65 

66 

SO 

65 

246 

N 70 

76 

05 

62 

53 

246 
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Case 

No 

LV 

RV 

LA 

RA 

Total 

N 

71 

81 

74 

41 

51 

247 


72 

78 

64 

44 

52 

248 

N 

73 

60 

73 

56 

60 

249 

N 

74 

75 

67 

61 

56 

249 


75 

68 

59 

52 

60 

249 

N 

76 

76 

70 

49 

55 

250 


77 

78 

64 

56 

52 

250 


78 

72 

70 

48 

60 

260 


79 

77 

68 

52 

63 

250 


80 

76 

68 

53 

53 

250 

N 

81 

86 

64 

52 

50 

251 

N 

82 

80 

61 

67 

53 

251 


84 

80 

61 

55 

54 

261 


86 

77 

64 

66 

54 

261* 


87 

75 

70 

55 

51 

251 


88 

68 

64 

63 

66 

251 

N 

89 

71 

66 

65 

61 

262 


91 

71 

64 

58 

59 

252 

N 

92 

80 

69 

50 

54 

253 


93 

74 

63 

65 

62 

254 


94 

74 

61 

59 

60 

254 


95 

78 

58 

61 

57 

264 


96 

51 

61 

05 

77 

254’ 


98 

78 

65 

56 

56 

265 


102 

65 

64 

62 

65 

266 


103 

85 

61 

64 

46 

256 


104 

82 

69 

49 

56 

256 

N 

105 

74 

63 

68 

62 

257 


106 

78 

63 

59 

67 

257 


107 

89 

60 

54 

64 

267* 

N 

108 

77 

65 

63 

62 

257 


109 

84 

75 

45 

53 

257 

N 

111 

70 

60 

63 

54 

257 

112 

78 

76 

48 

56 

258 


113 

78 

66 

56 

68 

258 

N 

115 

73 

70 

57 

59 

259 

116 

83 

71 

55 

51 

260 


117 

69 

71 

59 

61 

200 


122 

78 

71 

61 

61 

261 

N 

123 

70 

74 

66 

61 

281 

124 

70 

70 

55 

61 

262 

N 

125 

83 

66 

62 

61 

262 


127 

88 

70 

46 

00 

262 


132 

79 

65 

65 

64 

263 


133 

70 

69 

60 

64 

263 

N 

134 

78 

68 

56 

61 

263 

136 

87 

68 

57 

52 

264 


136 

71 

68 

67 

68 

264 

N 

137 

79 

71 

68 

56 

264 

138 

74 

74 

56 

61 

265 

N 

139 

74 

73 

69 

59 

265 

N 

140 

S3 

76 

60 

56 

265 

N 

141 

74 

75 

62 

54 

266 


143 

75 

77 

64 

50 

266 


144 

72 

69 

69 

57 

267 


161 

83 

66 

67 

66 

272 


166 

86 

68 

60 

00 

274 


167 

80 

! 1 

69 

59 

275 


168 

09 

73 

68 

65 

275 


162 

85 

1 ! 

49 

67 

278“ 


163 

75 

75 

58 

70 

278® 


106 

80 

73 

65 

02 

280 

N 

167 

79 

78 

73 

51 

28U (Ex) 

N 

169 

S3 

71 

63 

64 

281 

170 

83 

76 

05 

02 

286 

__N 

177 

88 

75 

57 

08 

288 

179 

80 

77 

71 

61 

289’ (In ) 


’ Nurse, 

’ &mc person, si\ months Inter 
j taken one and one-half j cars apart 
« RA IS possible 

, taken one week apart 
Inspiration and expiration 


TABLE II ^HEALTHY CASES (126) VAQUEZ- 

BORDET MEASUREMENTS 


Case 


No 

LV 

RV 

LA 

RA 

Total 

1 

52 

72 

43 

43 

210 

2 

52 

79 

43 

47 

221 

3 

62 

81 

49 

61 

233 

5 

58 

80 

43 

71* 

252 

6 

65 

80 

40 

75 

260 

7 

76 

82 

40 

66 

269 

8 

68 

82 

62 

68 

260 

9 

80 

81 

40 

77 

278 

10 

82 

88 

40 

65 

275 

11 

75 

95 

51 

68 

299 

12 

74 

80 

35 

88 

277 

13 

68 

93 

38 

69 

268 

14 

81 

98 

37 

58 

274 

16 

74 

70 

47 

76 

267 

16 

79 

95 

60 

59 

283 

17 

76 

101 

42 

65 

283 

18 

77 

89 

47 

67 

280 

19 

78 

90 

47 

64 

279 

21 

79 

95 

46 

65 

285 

23 

85 

84 

54 

65 

288 

24 

68 

92 

60 

61 

271 

26 

80 

101 

42 

65 

288 

26 

77 

90 

42 

70 

279 

27 

80 

77 

55 

71 

283 

28 

SO 

82 

45 

75 

282 

29 

75 

90 

53 

60 

287 

30 

86 

80 

46 

76 

288 

32 

76 

89 

44 

76 

285 

34 

72 

98 

50 

66 

286 

36 

76 

91 

49 

72 

288 

36 

76 

86 

43 

82 

286 

38 

84 

85 

49 

72 

290 

39 

76 

87 

52 

76 

291 

40 

67 

91 

50 

72 

280 

41 

72 

88 

53 

71 

284 

42 

78 

102 

51 

61 

292 

43 

66 

100 

52 

66 

284 

44 

82 

106 

60 

69 

297 

45 

72 

84 

51 

68 

275 

46 

09 

106 

51 

62 

288 

47 

72 

87 

60 

78 

287 

48 

85 

87 

53 

70 

295 

49 

87 

93 

51 

66 

297 

50 

80 

98 

43 

76 

297 

61 

92 

101 

46 

68 

307 

62 

77 

88 

48 

77 

290 

64 

89 

91 

46 

80 

306 

55 

78 

104 

40 

57 

279 

56 

76 

102 

55 

64 

297 

57 

58 

116 

59 

51 

284 

58 

86 

91 

44 

73 

294 

59 

82 

89 

56 

69 

296 

01 

87 

97 

40 

80 

304 

63 

06 

90 

55 

75 

286 

00 

83 

91 

48 

77 

299 

67 

98 

100 

38 

72 

308 

68 

77 

97 

40 

SO 

294 

69 

75 

88 

47 

82 

292 

70 

82 

110 

52 

57 

301 

71 

90 

100 

41 

71 

308 

72 

79 

L14 

44 

69 

308 

73 

61 

104 

54 

60 

279 

74 

86 

98 

61 

67 

314 

76 

76 

94 

52 

59 

280 

76 

86 

110 

46 

70 

311 

77 

! t 

114 

55 

03 

309 


" Cases in italics arc considered abnormal according 
to Vaquez 
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Case 

No 

LV 

Rli- 

LA 

RA 

Total 

78 

S6 

91 

48 

79 

300 

79 

ST 

99 

5J 

71 

309 

80 

82 

100 

53 

68 

309 

81 

91 

109 

52 

03 

315 

82 

90 

100 

57 

GO 

333 

84 

86 

105 

55 

67 

313 

86 

S9 

100 

55 

71 

315 

87 

75 

113 

55 

05 

308 

88 

08 

100 

60 

02 

290 

89 

74 

105 

62 

73 

314 

91 

83 

95 

57 

74 

309 

92 

m 

110 

49 

73 

315 

93 

83 

98 

53 

78 

312 

94 

S9 

94 

57 

75 

315 

96 

74 

110 

59 

68 

301 

90 

5S 

85 

51 

80 

209 

98 

78 

112 

55 

68 

313 

102 

75 

93 

61 

76 

315 

103 

77 

122 

64 

54 

317 

104 

S6 

112 

48 

70 

310 

105 

78 

118 

66 

02 

324 

108 

83 

100 

51 

78 

312 

100 

90 

102 

59 

68 

319 

107 

92 

114 

51 

04 

321 

109 

92 

111 

45 

74 

322 

111 

75 

97 

61 

05 

298 

113 

89 

120 

56 

74 

339 

112 

SO 

115 

48 

72 

315 

115 

78 

108 

56 

70 

312 

no 

84 

120 

55 

68 

325 

117 

77 

112 

57 

67 

313 

122 

! t 

121 

61 

62 

321 

123 

77 

105 

55 

76 

313 

124 

70 

105 

52 

SO 

313 

125 

8- 

114 

62 

05 

328 

127 

95 

102 

45 

78 

320 

132 

89 

101 

53_ 

76 

319 

133 

78 

102 

57 

75 

312 

134 

1 1 

no 

54 

66 

313 

135 

91 

118 

57 

04 

330 

136 

82 

95 

54 

84 

315 

137 

79 

117 

57 

GO 

319 

138 

80 

102 

51 

85 

316 

139 

76 

113 

55 

75 

316 

140 

87 

no 

44 

74 

321 

141 

80 

113 

62 

70 

325 

143 

70 

127 

64 

68 

319 

144 

68 

122 

67 

70 

327 

151 

S5 

no 

65 

07 

334 

155 

93 

112 

59 

73 

337 

157 

81 

118 

57 

75 

321 

158 

74 

109 

64 

76 

323 

162 

94 

105 

47 

90 

336 

163 

89 

100 

56 

90 

336 

160 

98 

100 

59 

79 

342 

167 

00 

134 

73 

02 

335 

169 

96 

119 

63 

77 

355 

176 

86 

122 

64 

77 

349 

177 

91 

122 

56 

73 

342 

179 

84 

125 

68 

78 

355 


The normals of Vaqucr are 
LV from 67 mm to 85 mm 
RV from 85 mm to 147 mm 
LA from 35 mm to 50 mm 
RA from 35 mm to 05 mm 


arranged our measurements of 126 healthy 
persons In Table II, same persons and 
same grouping, the Vaquez-Bordet meas- 
urements are given and all the figures that 


fall outside the normals of Vaquez are 
marked Notice how often these measure- 
ments transcend his normals in healthy and 
m hardworking persons Part of the ma- 
tenal in these tables is furnished by 50 
healthy student nurses, marked m the table 
with an “N ” This selected group was 
carefully checked clmically, easily kept 
under obsenmtion, and was available for 
check-up In this sub-group of 50, the 
left ventncle appears larger than normal m 
14 cases, the left auncle larger m 21 cases, 
and the nght auncle larger m 36 

Our own diameters were arranged ac- 
cording to the sum of the mdividual diame- 
ters, which we claim may be used as an 
mdev of the size of the heart Please note 
that the mean average of all of our diame- 
ters, mainly that of the ventncles, m- 
creases proportionately with the size of the 
heart, and, also, that the sum of the di- 
ameters IS m correlation with the area of 
the hearts as expressed m square centi- 
meters (see Table III) — a fact which could 
not be said of the Vaquez figures We 
offer Table IV as proof that the area m 
square centimeters is predictable from the 
sum of the diameters, the error m predic- 
tion not being more than, m average, 10 or 
15 per cent, which we estimate to be a 
rather good result, considenng the diffi- 
culty of an accurate area measurement 
^Vhether one uses a planimeter or a cellu- 
loid sheet ruled m square centimeters, 
countmg squares and estimatmg fracbons, 
the upper and the lower heart border has 
to be guessed , therefore, an accurate area 
measurement is impossible 

The figures given m Tables I and II are 
analyzed m Table V and m Chart I The 
table compares the imlhmeter range and 
the mean average of the individual diame- 
ters m health and m disease Each cham- 
ber is treated separately, the first hne 
shows the normal figures, then are shown 
the four groups of pathologic findmgs 
This table, together with the graphic pres- 
entabon of Chart I, clearly demonstrates 
that the absolute length of the diameters is 
dependent on the size of the heart There- 
fore, it IS not enough, as it is now custo- 
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mary, to state the length of a diameter it 
IS also necessary to give the size of the 
heart in which it is found Our method 
makes that reference rather easy simply 
give the sum of the individual diameters 
For instance, a left ventricular chord of 
86 mm may be normal in a heart of me- 


dium size of a sum of 260, but it wiU have to 
be regarded as pathologic, or at least on the 
borderhne of pathologic, in a small heart of 
a sum of 230 Chart I is not only a graphic 
presentation of the data of the foregomg 
table, but also a comparison of the Vaquez 
method vnth ours The mterrupted lines 


TABLE III — SHOWING RELATION OF FRONTAL AREA TO THE SUM OF DIAMETERS 


Area 
(sq 
cm ) 
0^9 
70-79 


Number of cases in groups of the sum of diameters 



230- 

240- 

250- 

260- 

1270- 

280- 

290- 

300- 

310- 

320- 

330- 

460- 

229 

239 

249 

259 

269 

1 279 

289 

299 

309 

319 

329 

339 

469 


3 


12 3 3 


80-89 

90-99 


13 19 5 

1 4 22 12 2 


100-109 


2 4 12 5 2 


110-119 


6 7 3 


120-129 


3 3 


3 
1 

160-169 

100-169 

170-179 

180-189 

240-249 


130-139 

140-149 


2 

1 


3 

2 


2 1 


1 


1 


2 


TABLE rv — AREA (SQ CM ) PREDICTED FROM THE SUM OF THE DIAMETERS 


Case 1 

No 

Total 

Pre- Meas- 

dictcd ured 

(area) 

Error 


229 

76-82 

79 

±3 


230 

80 

79 

-1 


231 

82 

84 

+2 


233 

84 

82 

-2 


238 

84 

80 

+2 

44 

239 

86 

90 

+4 

48 

240 

82 

83 

1 

60 

243 

84 

89 

6 

57 

243 

84 

81 

-3 

59 

243 

82 

90 

8 

00 

243 

80 

78 

-2 

76 

249 

90 

89 

-1 

78 

250 

90 

89 

-1 

85 

251 

90 

96 

4 

87 

251 

94 

95 

1 

91 

252 

90 

90 

6 

93 

254 

80-94 

91 

-5 

04 

254 

90 

98 

8 

98 

265 

90 

85 

-5 

99 

255 

95 

93 

-2 

109 

257 

98 

105 

7 

no 

257 

95 

100 

11 

113 

258 

98 

104 

0 

121 

201 

94-104 

103 

-1, f 

122 

201 

100 

109 

9 

127 

202 

98 

94 

-4 

129 

202 

78-S4 

90 

IS i; 

130 

203 

100 

104 

4 

132 

2(n 

100 

109 

9 

143 


102 

105 

3 


* This IS tlie greatest error 21 per cent. 


Case 

no 

Total 

Pre- Meas- 

dicted ured 

(area) 

Error 

144 

207 

104 

103 

-1 

140 

268 

108 

106 

-2 

160 

271 

104 

115 

11 

161 

272 

108 

114 

6 

152 

273 

100-120 

127 

7, 27» 

153 

273 

110 

102 

-8 

155 

274 1 

108 

114 

6 

156 

274 

114 

116 

2 

167 

276 

108 

109 

1 

160 

277 

108 

119 

11 

168 

281 

104 

108 

8 

180 

289 

112 

112 

0 

181 

289 

120 

127 

7 

184 

291 

115 

120 

11 

182 

290 

114 

119 

5 

185 

293 

120 

128 

8 

186 

294 

120 

120 

6 

187 

294 

124 

139 

15 

188 

294 

126 

143 

17 

189 

296 

125 

131 

6 

191 

298 

122 

133 

11 

192 

299 

115-125 

112 

—3, 13 

194 

303 

126 

134 

8 

195 

303 

134 

148 

14 

201 

311 

126 

152 

20 

203 

315 

135 

139 

4 

206 

319 

150 

153 

3 

211 

339 

155 

109 

14 

219 

400 

230 

242 

12 

















72S 


RADIOLOGY 


Case 


No 

LV 

RV 

LA 

RA 

Total 

78 

se 

91 

48 

79 

306 

79 

S7 

99 

52 

71 

300 

80 

82 

106 

55 

68 

309 

81 

91 

109 

S2 

63 

315 

82 

90 

lOO 

57 

06 

333 

84 

SG 

105 

55 

67 

313 

86 

89 

100 

55 

71 

315 

87 

75 

113 

55 

05 

308 

SS 

OS 

100 

60 

62 

290 

89 

74 

105 

62 

73 

314 

91 

83 

95 

57 

74 

309 

92 

83 

no 

49 

73 

316 

93 

83 

98 

53 

78 

312 

94 

89 

94 

57 

75 

315 

95 

74 

no 

59 

58 

301 

96 

S3 

85 

51 

SO 

209 

98 

78 

112 

55 

6S 

313 

102 

75 

93 

61 

76 

315 

103 

77 

122 

64 

54 

317 

104 

86 

112 

48 

70 

310 

105 

78 

118 

66 

02 

324 

lOS 

83 

100 

51 

78 

312 

100 

90 

102 

59 

68 

319 

107 

92 

114 

51 

04 

321 

109 

92 

111 

45 

74 

322 

111 

75 

97 

61 

05 

298 

in 

89 

120 

56 

74 

339 

112 

80 

115 

48 

72 

315 

115 

78 

lOS 

56 

70 

312 

no 

84 

120 

51 

as 

325 

117 

/ 1 

112 

57 

67 

313 

122 

1 1 

121 

61 

62 

321 

123 

/I 

105 

55 

76 

313 

124 

76 

105 

52 

SO 

313 

125 

sr 

114 

62 

05 

328 

127 

9i 

102 

45 

78 

320 

132 

89 

lOl 

53 

76 

319 

133 

78 

102 

57 

75 

312 

134 

1 1 

no 

54 

66 

313 

135 

91 

118 

57 

04 

330 

130 

82 

95 

54 

84 

315 

137 

79 

117 

57 

GO 

319 

138 

SO 

102 

51 

S3 

310 

139 

75 

113 

53 

75 

315 

140 

87 

no 

44 

74 

321 

I4I 

SO 

in 

62 

70 

325 

143 

70 

127 

64 

68 

319 

144 

68 

122 

67 

70 

327 

151 

86 

no 

63 

07 

334 

155 

93 

112 

59_ 

73 

337 

157 

81 

118 

37 

75 

321 

153 

74 

109 

64 

76 

323 

162 

94 

105 

47 

90 

330 

103 

89 

100 

56 

90 

335 

160 

98 

100 

59 

79 

342 

107 

60 

134 

73 

02 

335 

169 

96 

119 

63 

77 

355 

176 

80 

122 

64 

77 

349 

177 

91 

122 

56 

7? 

342 

179 

84 

125 

OS 

78 

365 


The normals of Vaquez are 
LV from 67 mm to 85 mm 
RV from 85 mm to 147 mm 
LA from 36 mm to 50 mm 
RA from 35 mm to 65 mm 


arranged our measurements of 126 healthy 
persons In Table II, same persons and 
same grouping, the Vaquez-Bordet meas- 
urements are given and aU the figures that 


fall outside the normals of Vaquez are 
marked Notice how often these measure- 
ments transcend his normals m healthy and 
in hardworkmg persons Part of the ma- 
tenal m these tables is furnished by 50 
healthy student nurses, marked m the table 
with an “N ” This selected group was 
carefully checked clmically, easily kept 
under obsenration, and was available for 
check-up In this sub-group of 50, the 
left ventncle appears larger than normal m 
14 cases, the left auncle larger in 21 cases, 
and the nght auncle larger m 36 
Our own diameters were arranged ac- 
cording to the sum of the individual diame- 
ters, which we claim may be used as an 
index of the size of the heart Please note 
that the mean average of aU of our diame- 
ters, mamly that of the ventncles, m- 
creases proportionately with the size of the 
heart, and, also, that the sum of the di- 
ameters is m correlation with the area of 
the hearts as expressed m square centi- 
meters (see Table III) — a fact which could 
not be said of the Vaquez figures We 
offer Table IV as proof that the area m 
square centimeters is predictable from the 
sum of the diameters, the error m predic- 
tion not being more than, m average, 10 or 
15 per cent, which we estimate to be a 
rather good result, considenng the diffi- 
culty of an accurate area measurement 
Whether one uses a planuneter or a cellu- 
loid sheet ruled in square centimeters, 
countmg squares and estimating fractions, 
the upper and the lower heart border has 
to be guessed, therefore, an accurate area 
measurement is impossible 

The figures given m Tables I and II are 
analyzed m Table V and m Chart I The 
table compares the milhmeter range and 
the mean average of the mdividual diame- 
ters m health and m disease Each cham- 
ber is treated separately, the first fine 
shows the normal figures, then are shown 
the four groups of pathologic findmgs 
This table, together with the graphic pres- 
entation of Chart I, clearly demonstrates 
that the absolute length of the diameters is 
dependent on the size of the heart There- 
fore, it IS not enough, as it is now custo- 
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show the Vaquez measurements This 
chart demonstrates at a glance that our 
figures show suffiaent clearance between 
health and disease, but, on the other hand, 
we cannot find a guiding rule from the 
Vaquez cun’-es 

We dinded the pathologic cases mto four 
groups, compnsmg not only the clearly 


pathologic but also the suspected ones, ac- 
cording to the outstanding enlargement of 
the individual chambers 

In Group I, only the LV is large — 26 cases 
In Group II, LV and RV are large — 26 cnees 
In Group III, only the RV is large — 28 cases 
In Group IV, some aunc diam is large — 14 cases 
Thus we find large LV in 52 cases, ^ per cent 
large RV in 64 cases, 57 per cefit 
large LA m 7 cases, 7 per cent 


TABLE V — COJIPARATIVE TABLE OF DIA5IETERS IN HEALTH AND DISEASE 
NEW METHOD MEASUREMENTS 


Diameters 


Heart size groups 


and 

groups 

WBSi 

220- 

229 

230- 

239 

240- 

249 

1 250- 
1 259 

200- 

269 

1 

m 


300- 

up 

Left ventricle 

Normal 

range 

mean 




00-88 

74 

61-89 

70 

09-87 

78 

IH 

m 

■ 


I 

range 

mean 

62 

70-80 

79 

79-83 

81 

mu 

80-90 

88 

84-10: 

04 

i 88-111 
09 

1 96-101 
98 

3 02-95 
94 

90-107 

101 

n 

range 

mean 




■n 

100 

85 

89 

92-94 

93 

in 

mm 

III 

range 

mean 




72 


m 

IB 

74-85 

79 

83-88 

85 

04-88 

~G 

IV 

range 

mean 




00-71 

05 

69-85 

72 

49-80 

04 


77 

75-87 

SI 

80 

Right \tntncle 

Normal 

range 

mean 

44-50 

47 

40-00 

50 

45-70 

57 

54-74 

64 


liB 

iim 

71-78 

74 



I 

range 

mean 

57 

02-08 

05 

50-68 

02 


02-09 

05 

01-75 

08 

02-77 

69 

07-75 

71 

68-77 

72 

74-76 

74 

II 

range , 
mean 


1 



81 

73 

84 



81-105 

93 

III 

range 

jnean 




72 

iBB 

77-84 

SO 


74-84 

79 


82-143 

112 

IV 

range 

mean 


1 


03-72 

07 

04-73 

68 

04-72 

08 


07 

67-7 / 
72 

/ / 

left auricle 

Normal 

range 

mean 

44-49 

40 

fill 

42-57 

49 

40-01 

60 

45-68 

50 

40-09 

57 

49-08 

58 

50-73 

04 



I 

range 

mean 

53 

40-40 

43 

37-57 

47 

B 

62-01 

60 

40-08 

54 


60-04 

02 


6S-S0 

74 

II 

range 

mean 


■ 

m 

B 

34 

1 

so 

1 

51 

42-53 

47 

4V-V1 

59 

45-87 

66 

III 

range 

mean 

1 

s 

B 

42 



53-70 

61 

53-75 

04 

46-03 

1 ^ 

76-142 

109 

IV 

range 

mean 


B 

B 

55-02 

58 

52-70 

61 

62-74 
03 1 


/o 

07-79 

73 

76 

Rieht auncle 


Normal 

range 

mean 

40-40 

i 

45-07 

60 

40-65 

55 

47-65 

60 

46-05 

55 

60-68 

59 

50-70 

03 

51-03 

59 



I 

range 

mean 

41 

41-12 

41 

38-63 

46 


44-14 

44 

42-53 

47 

42-60 

51 

53-5S 

55 

60“69 

54 

6Q 

II 

range 





40 

52 

53 

55-6 7" 

61 

53-50 

56 

62 

III 

range 

mean 




65 

60-05 

62 

51-00 

65 

54-75 

64 

52-75 

03 

ml 

85 

-"fv 

range 




46-00 

53 

mi 



70 

73 1 
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II the enlarged left ventricle diminishes 
the size of the left auncle on the frontal 
film (left auncle outflow tract of the nght 
ventncle) 

We also found a constant relationship of 
the left ventncle and the nght auncle 
diameters This relationship is chiefly 
affected by the height of the diaphragm, 
at least in drop-hearts W e see from T able 
VII that in drop-hearts we may expect a 


large nght auncle together with a small 
left ventncle and nght ventncle, but when 
the diaphragm is high this ratio is reversed 
and we find a relatively large left ventncle 
and right ventncle with a small nght aun- 
cle 

Testing Our Method — In order to test the 
rehabihty of our measurements we com- 
pared the diameters m hearts x-rayed on 
two different occasions and give the figures 


TABLE VI — PATHOLOGICAL CASES ( 94 ) NEW METHOD MEASWREMENTS 

Group I (LV pathol ) Group II (LV and RV pathol ) 


Case No 

LV 

RV 

LA 

RA 

Total 

Case No 

LV 

RV 

LA 

RA 

Total 

4 

62 

57 

53 

41 

213 

97 

100 

81 

34 

40 

255 

20 

SO 

68 

40 

41 

229 

119 

85 

73 

50 

52 

260 

22 

T9 

02 

46 

42 

229 

160 

89 

84 

51 

53 

277 

31 

83 

50 

57 

38 

234 

172 

92 

82 

53 

55 

282 

33 

79 

08 

46 

42 

235 

174 

94 

82 

42 

67 

285 

37 

79 

68 

37 

53 

237 













185 

91 

82 

67 

53 

293 

85 

SO 

69 

52 

44 

251 

186 

99 

89 

48 

58 

294 

101 

90 

65 

57 

44 

256 

187 

98 

82 

54 

60 

294 

110 

90 

62 

61 

44 

257 

188 

108 

84 

47 

55 

294 

118 

92 

70 

51 

47 

260 

193 

94 

81 

71 

53 

299 

121 

90 

61 

68 

42 

261 







129 

84 

69 

56 

53 

262 

195 

101 

91 

49 

63 

303 

126 

94 

75 

46 

47 

202 

196 

100 

98 

53 

54 

305 

130 

105 

72 

40 

40 

263 

197 

92 

85 

72 

56 

305 

148 

87 

74 

49 

00 

270 

199 

115 

92 

45 

55 

SOT 

150 

88 

74 

56 

53 

271 

201 

107 

91 

53 

60 

311 

152 

91 

73 

51 

55 

273 

202 

102 

87 

62 

60 

311 

154 

96 

77 

50 

51 

274 

203 

100 

81 

78 

56 

315 

156 

110 

62 

60 

42 

274 

207 

99 

94 

68 

62 

323 

173 

100 

67 

04 

53 

284 

208 

111 

83 

72 

57 

323 

181 

96 

75 

60 

58 

2S9 

209 

94 

82 

SI 

70 

327 







210 

105 

95 

70 

64 

334 

184 

95 

73 

61 

62 

291 

211 

113 

81 

SI 

64 

339 

189 

92 


67 

69 

290 

212 

106 

104 

74 

60 

344 

190 

92 

77 

68 

60 

297 

214 

no 

98 

78 

71 

357 

194 

96 

74 

68 

65 

303 

215 

115 

100 

S7 

65 

367 

204 

107 

75 

SO 

54 

316 

216 

134 

105 

73 

68 

380 


Group III (RV pathol ) 


213 

64 

98 

92 

92 

346 

53 

72 

72 

42 

55 

241 

217 

85 

106 

103 

87 

381 

100 

GO 

74 

50 

65 

255 

218 

86 

113 

122 

76 

397 

114 

53 

72 

73 

60 

23S 

219 

79 

136 

142 

103 

460 

131 

82 

77 

44 

60 

263 

220 

81 

143 

133 

102 

461 

146 

85 

77 

49 

55 

268 







142 

75 

78 

55 

58 

266 







147 

84 

84 

49 

51 

26S 







149 

82 

78 

57 

54 

271 


Group IV (siispected) 


153 

05 

83 

70 

55 

273 

60 

60 

63 

60 

60 

243 

159 

09 

80 

70 

57 

276 

62 

63 

67 

62 

52 

244 

101 

79 

81 

53 

65 

278 

64 

71 

71 

57 

46 

245 

104 

09 

82 

53 

75 

279 

65 

67 

72 

55 

51 

245 

165 

78 

78 

57 

67 

280 







108 

75 

81 

08 

57 

281 

S3 

85 

73 

52 

41 

251 

170 

79 

80 

71 

52 

282 

90 

59 

67 

6S 

58 

950 

171 

85 

84 

53 

60 

282 

99 

60 

64 

TO 

61 

235 

175 

81 

75 

57 

72 

285 

120 

74 

72 

58 

57 

261 

17S 

74 

74 

75 

65 

2SS 

127 

49 

64 

74 

73 

262 

183 

83 

83 

63 

01 

290 

145 

SO 

66 

52 

69 

267 

191 

8S 

89 

45 

76 

298 

ISO 

( 1 

67 

To 

70 

289 

198 

75 

82 

SI 

08 

306 







205 

78 

88 

76 

77 

319 

182 

87 

67 

07 

60 

290 

200 

72 

84 

S4 

79 

319 

192 

75 

77 

79 

68 

299 







200 

86 

77 

To 

71 

309 
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But Since the left auncle indicates en- 
largement of the outflow tract of the nght 
ventricle, we are justified m adding these to 
the right ventncle group, getting thereby a 
total of 64 per cent for nght ventncle 
pathology Of paramount importance is 
the question of whether or not there is a 
constant relationship between the mdi- 
vidual diameters, and whether or not 
pathologic condibons disturb that relation- 
ship Let us first exanune the relation of 
the ventncular area to the auncular area 
We find that in health as well as in disease 
the ventncles are larger than the auncles 
this was to be expected However, we get 
another picture if we inquire into the size- 
differences of the ventncles and auncles 
Taking size-differences below and above 
40 as our base for companson, we find (see 
A m Chart II) 

Normal Pathol 

Both 1 largerthanbothA 

by not more than 39 70 4 per cent 20 5 per cent 

Both Klarger than both 

A by more than 40 20 5 per cent 03 0 per cent 


This means that small size-differences pre- 
dommate in health but large size-differ- 
ences are found only m disease 

Relation of the left ventncle to the nght 
ventncle is expressed m the follomng fig- 
ures 


LV larger than RV 
LV equals RV 
LV smaller than RV 


Normal Pathol 


82 2 per cent 
2 4 per cent 
15 0 per cent 


00 8 per cent 
0 4 per cent 
20 5 per cent 


Normally, the left ventncle predomi- 
nates over the nght ventncle, while m 
pathology, there are almost twice as many 
cases havmg the nght ventncle larger than 
the left ventncle A more detailed analy- 
sis as to how much larger the diameters 
may be without disturbing the normal rela- 
tions gives the followmg mterestmg data 


Normal 

LV larger than RV by 

less than 15 mm 76 4 per cent 
LV larger than RV by 

more than 10 mm 14 9 per cent 


Pathol 

37 2 per cent 
29 6 per cent 


LV smaller than RV by 
less than 10 mm 
LV smaller than RV by 
more than 11 mm 


14 9 per cent 
0 8 per cent 


14 9 per cent 
11 6 per cent 


It is evident that health and disease 
show opposite trends compare also B and 
C on Chart II 

Coming now to the auncular diameters, 
we see in D of Chart II that m health the 
left auncle is smaller than the nght auncle, 
but, in -disease, the opposite holds true 

As to the correlation of the auncles inth 
the ventncles, again companng the number 
(percentage) of cases, havmg the left aun- 
cle larger than the nght auncle, with the 
number (percentage) havmg the left aun- 
cle smaller than the nght auncle first m 
that ventncular group m which the left 
ventncle is the larger diameter, and then m 
the other group m which the left ventncle 
IS the smaller diameter, we may demon- 
strate m E and F on Chart II the clearly 
opposite tendencies m health and disease 
expressed in the crossmg of the respective 
lines Moreover, we may note that patho- 
logic conditions tend to enlarge the left 
auncle diameter even if the left ventncle 
predominates over the nght ventncle, 
this tendency is more marked if the nght 
ventncle is larger than the left one We 
may say, therefore, that pathology m the 
nght ventncle (inflow tract) goes together 
with pathology m the left auncle (outflow 
tract) 

We return now to Table V and Chart I 
which compare the range and the mean 
average of each diameter in normal and 
pathologic conditions We must recall 
that Groups I and II show the left ventn- 
cle enlargement, Groups II and III show 
nght ventncle enlargement Keepmg this 
m mmd, we find the differences between 
the normal and pathologic satisfactory 
The left ventncle mean is large m Groups I 
and II, but it is smaller than the normal m 
Group III, which means that the nght 
ventncle pathology diminishes the length 
of the left ventncle diameter This agrees 
excellently with our pathologic expenences 
which show that a hypertrophied nght 
ventncle rotates the heart and pushes the 
left ventncle backward, crowding it out of 
the frontal silhouette This fact is also 
borne out by the left auncle figures which 
are smaller than normal m Groups I and 
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TABLE IX — AREA (SQ CM ) AND TRANS- 
VERSE DIAMETER (mM ) ACCORDING TO THE 
HODGES AND EYSTER FORMULA COMPARED 
WITH ACTUAL MEASUREMENTS 


No 

Sq cm 

area 

Transverse | 

Dtff 
± mm 

Pre- 

dict 

Found 

Pre- 

dict 

Found 

6 

89 4 

68 

101? 

92 

- 9 

7 

89 3 

68 

102> 

90 

-12 

9 

91 

76 

98? 

100 

+ 2 

11 

90 4 

72 

104? 

107 

-b 3 

12 

92 7 

75 

100? 

97 

- 3 

13 

92 6 

70 

114 

96 

-18 

15 

88 6 

72 

104? 

89 

-15 

16 

94 3 

74 

118 

103 

-16 

17 

85 8 

78 

110 

102 

- 8 

18 

87 9 

79 

no 

101 

- 9 

25 

89 7 

81 

no 

106 

- 4 

20 

98 4 

79 

115 

94 

-21 

27 

90 9 

84 

105 

101 

- 4 

29 

89 8 

80 

112 

no 

- 2 

32 

98 6 

77 

no 

103 

- 7 

34 

88 

82 

108 

104 

- 4 

39 

100 2 

84 

no 

102 

- 8 

40 

97 6 

80 

111 

106 

- 5 

47 

85 4 

81 

109 

101 

- 8 

SO 

— 

85 

— 

117 


61 

93 4 

87 

109 

109 

0 

54 

89 7 

90 

104 

107 

+ 3 

58 

88 4 

86 

113 

103 

1 -10 

61 

92 5 

89 

114 

113 

- 1 

67 

i 92 2 

100 

1 109 

120 

+ 11 

68 

90 8 

84 

no 

105 

- 5 

69 

90 2 

83 

106 

109 

+ 3 

70 

97 8 

87 

124 

116 

- 8 

71 

92 2 

100 

125 

139 

+ 14 

73 

96 

88 

114 

115 

+ 1 

74 1 

105 5 1 

88 

116 

104 

-12 

76 

96 2 

92 

112 

115 

+ 3 

81 

97 

94 

128 

126 

- 2 

82 

99 

96 

119 

111 

- 8 

89 

91 6 

91 

104 

114 

+ 10 

92 

99 6 

92 

116 

120 

+ 4 

105 

94 8 

90 

113 

112 

- 1 

108 

95 2 

90 

109 

109 

0 

112 

111 6 

98 

131 

121 

-10 

no 

91 5 

93 

112 

126 

+ 14 

124 

103 6 

96 

118 

123 

+ 5 

125 

86 4 

98 

lie 

109 

- 7 

136 

102 6 

100 

127 

121 

- 6 

138 

100 5 

95 

115 

122 

+ 7 

139 

99 7 

92 

111 

125 

-M4 

140 

96 2 

100 

112 

127 

+ 15 

141 

04 1 

103 

111 

125 

+ 14 

167 

97 4 

95 

108 

136 

+28 

170 

108 2 

no 

122 

126 

+ 4 

170 

97 4 

no 

108 

145 

-i-37 


are similar But we claim our method to 
be superior since it can be used m nearly 
any good P-A film with no specific radio- 
grapluc technic 

Commcnl — When we originally started 
our investigations we had the Vaquez 
method only in mmd We saw the un- 
explainable discrepancies of the left and 
right auncle diameters, the msuffiaent 


variation of the left ventncle diameter, and 
thought we nught improve on the method 
Later on, other methods were studied 

The prediction formulas of Hodges and 
Eyster, espeaally that for the frontal area, 
seem to be workable, but they contam 
many sources of error because the correla- 
tion of the heart with other body eharac- 
tenstics IS mconstant "The heart type is 
not m harmony with the subject’s general 
anthropmetnc type It is impossible to 
deduce cardiovascular behavior directly 
from the external morphologic type of 
constitubon ’’ (Pende Constitutional 
Inadequaaes Lea & Febiger, 1928, p 
61 ) The cardiothoraac ratio has been 
proven unrehable 

Rigler’s method of showmg the displace- 
ment of the esophagus by the enlarged left 
auncle is valuable, as is the method of 
Nichols and Ostrum, who utihze for the 
same purpose the nght obhque position 
Neither method is standardized although 
it may be and should be resorted to when 
information on the left auncle itself is 
needed 

Fray’s method gives a fauly good idea of 
the relative sizes of the ventncles, but due 
to the difficulties m locatmg them “septum 
hne,’’ the ventncle measurements are a bit 
changeable neither wiU this position show 
the relation of the left auncle to the esopha- 
gus A common objection agamst these 
methods is that they require a second 
posture (lateral or obhque) as a routine 
measure, and this must be an exact pos- 
ture 

Our own method, we think, shows possi- 
bilities It demonstrates unquestionably 
the enlargement of the ventncles, and it is 
the first method to differentiate between 
mflow and outflow tract pathology of the 
nght ventncle on the frontal plane without 
makmg additional films Furthermore, 
we offer means whereby the cumbersome 
and unrehable area measurement can be 
done away ivith and supplemented by a 
figure at which it is easy to amve To our 
knowledge, we are the first to take the 
atno-vcntncular ostia into account when 
measunng the individual chambers on the 
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TABLE VII —COMPARISON OF DIAMETERS IN DROP-HEARTS (lOW DIAPHRAGM) AND 
PUSHED-UP HEARTS (HIGH DIAPHRAGM) NEW METHOD JIEASUREMENTS 


Range and mean of diameters in size-groups in low and high diaphragms 


1 

i 

Diameter 

1 220-229 

1 230-239 

i 240-249 

Low 
diaphr 
(drop- 
hrt ) 

High 

diaphr 

Low 

diaphr 

(drop- 

hrt) 

High 

diaphr 

Low 
diaphr 
(drop- 
hrt ) 

High 

diaphr 

LV 

52— f 0 

69-74 

60-72 

68-73 

62-74 

00-78 


G1 

71 5 

60 

70 5 

68 

69 

RV 

46-60 

55-59 

45-68 

60-70 

54-69 

67-73 


51 

67 

56 

G5 

61 

65 

LA 

42-53 

48-50 

40-67 

' 42-64 


42-61 



49 

51 5 

48 


51 5 

RA 



56-65 



47-65 




GO 5 


00 1 

56 


TABLE vni — ^MEASUREMENTS IN HEARTS RADIATED ON TWO DIFFERENT OCCASIONS 

NEW METHOD MEASUREMENTS 


No 

XJV 

RV 

LA 

RA 

Total Sq cm 

Transv 


35 

66 

05 

49 

6G 

236 

81 

103 mm 

Second exposure 6 months later, heart larger. 

86 

/ / 

04 

5G 

54 

251 

03 

114 

increase ma> be expected 

52 

65 

03 

50 

03 

241 

84 

103 

Second exposure almost two years later, pa- 

107 

89 

00 

54 

54 

257 

100 

114 

tient had pneumothorax, high nght diaphr , 









larger heart 

I37a 

79 

61 

50 

01 

257 

90 

116 

Second exposure two and one-half months 

137 

79 

71 

58 

50 

264 

102 

120 

later nght diaphr higher, nght aunculo- 









diaphr point uncertain 

162 

85 

77 

49 

87 

278 

117 

130 

Second exposure 2 weeks later there »j a slight 

103 

75 

75 

58 

70 

278 

120 

138 

difference in the absolute size and in position 









of heart 

167 

79 

78 

73 

51 

281 

95 

145 (insp ) 

Shows effect of height of diaphr on position 

179 

80 

( 1 

71 

61 

289 

110 

136 (expir ) 

and diameters 

199 

115 

92 

45 

65 

307 

148 

157 

Second exposure 2 weeks later Mitral dt- 

202 

102 

87 

02 

00 

311 

148 

103 

scase decompensated 


78 

78 

67 

07 

280 

130 

108 

Second exposure 4 months later incipient de- 


66 

83 

70 

55 

273 

102 

142 

compensation 

Sim 

64 

98 

92 

92 

340 

165 

154 

Second exposure 5 months later decompen- 


85 

100 

103 

87 

381 

185 

182 

sated mitral 


The greatest difference between the measurements of the same diameter amounts to 16 per cent (m the LV of 
Nos 35 and 80, and in the RV of Nos 137 and 137a) but both measurements remain within the normal limiL 
In the lower three pathologic cases, the change m the length of the diameters is explained by tie change m the 
size of the heart but the second radiation, too shows the respective pathology 


m Table VIII We make the folloiving 
deductions the greatest differences do not 
amount to more than Ifa per cent and even 
then they remain within the normal limit, 
or show the same pathology, respectivel)’^ 
A comparison of our radiologic findmgs 
with the chmeal diagnosis gives the follow- 
ing results In Groups I and II, left ven- 
tricle enlargement, the climcian diagnosed 
aortic lesion m 57 5 per cent of the diag- 
nosed heart cases, and mitral disease m 20 
per cent of the cases , while in Group III, 
nght ventricle enlargement, aortic lesion 


was claimed m 41 per cent only and mitral 
in 30 per cent We also compared our 
method with that of Hodges and Eyster 
In Table IX the predicted and measured 
area and transverse diameter of 50 healthy 
student nurses are tabulated, however, 
the variation is too wide, and m some cases 
it would even mdicate pathology, although 
clmically none of the girls showed any evi- 
dence of cardiac disease In a few cases 
we were able to compare our measurements 
with figures according to the Fray method 
The results, as can be seen from Table X, 
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TABLE X COMPARISON OF DIFFERENT METHODS OF MEASUREMENT 



1 Pathology found in diameters of 

1 Area 

1 Transverse 

Cardio- 

No 

Omi 

Vaquez 

Fray 

Prcdic 

Found 

Predic 

Found 

thorac 

53 

RV 

RA 

RV 

92 2 

88 

106 

122 

Normal 

80 

Normal 

LA. RA 

Normal 

101 

82 

— 

122 

Normal 

96 

>RA 

LA, RA 

RV 

— 

— 

— 

— 

Normal 

15S 

Norma] I 

LA, RA 

RV 

— 

— 

— 

— 

Normal 

175 

RV 1 

LV, LA, RA 

Normal 

— 

— 

— 

120 

Normal 

193 

LV, RV 

LV, LA, RA 

LV 

106 4 

136 

130 

150 

Path 

199 

LV, RV 

LV. RV, RA 

LV, RV 

103 

148 

125 

157 

Path 

217 

RV, LA, RA 

RV. LA, RA 

LV, RV 

104 

185 

114 

82 

Path 


frontal plane ivithout making additional 
films 

3 The method shows a rehable correla- 
tion of the vanous diameters to each other 
and to the size of the heart 

4 The method makes the cumbersome 
and unreliable frontal area measurement 
superfluous, and supplements it with fig- 
ures at which it IS easy to arrive 

5 The range and the mean average of 
our diameters show a charactenstic change 
in, and according to, the pathology of the 
ventncles 

6 Normally the left ventncle is the 
longest diameter, but if the right ventricle 
IS longer, be suspicious of patholog)’^ 

7 Normally the nght auricle is longer 
than the left auricle, pathologic condi- 
tions tend to enlarge the left auricle, 
pathology in the right ventncle (inflow 
tract) goes together with pathology in the 
left auncle (outflow tract) 

8 Companson shows the value of our 
method against other methods 

We wish to express our thanks to the 
Middlesex General Hospital and to Dr P 
S Aver}'^ for permission to use some of their 
matenal 
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frontal plane, clainung that the ostia are 
the logical starting points, since the}^ re- 
main centrally located regardless of how 
large the chambers may become or m what 
direction they grow We also claim that 
our diameters are laid in the direction of 


think that the method itself is workable 
and worth studying 

CONCLUSIONS 

1 A study of 126 healthy and 94 
pathologic, a total of 220, hearts was made 



P* U.ft IV.lr.cU 


ft Ifh 1 1« *1 ^ 

Fio 0 



the greatest pathologic enlargement of the and a new method of mensuration m the 
chambers To our knowledge, we are the frontal plane is presented 
first who take mto account the proportions 2 The method demonstrates the en- 
of the chambers from one to the other, and to largement of either or both ventricles, it is 
the size of the heart We realize that there the first method to differentiate between 
IS room for further improvement, but we mflow and outflow tract pathology on the 


MORE ON X-RAY PROTECTION STANDARDS^ 

By A MUTSCHELLER, Ph D , New York City 


^HE earliest injuries resulting from 
I over-exposure to x-rays were mostly 
® of a superfiaal nature and usually 
they were descnbed as roentgen dermatitis 
Most of these injuries were caused when 
x-ray tubes were tested with hand fluoro- 
scopes and with the free bare hand as a 
test object, or they resulted from pro- 
longed fluoroscopic exammations and acci- 
dental over-exposures when x-rays were 
apphed for therapeutic purposes Injunes 
of this kind are usually not accompamed 
by verj' extensive changes of the mternal 
organs and of the blood, and in all prob- 
ability, the immediate causes of radiation 
injunes to the surface of the skin from 
over-exposure, espeaally to non-filtered 
rays, have in recent years been prac- 
bcally avoided (1) This protection 
against soft rays is brought about mostly 
by educational accomplishments which 
now mduce operators to protect themselves 
by avoidmg over-exposures to the soft 
rays that are absorbed in the superficial 
layers of the skin and which cause roentgen 
dermatitis 

However, m more recent times we have 
seen forceful evidence of a growing danger 
of injunes resulting from over-exposures 
to \-rays in particular such as are due to 
the accumulative character of doses and 
which are found to lead to the development 
of anemia, blood changes, uncontrolled 
ooll growth, etc These injunes to in- 
ternal organs are mostly^ caused by well- 
filtered rays of higher penetrative power 
We can, therefore, recognize two penods 
ond two types of roentgen injunes the 
^t, due to over-exposure to soft or non- 
Itered rays, and the second, caused by 
Jghlv penetratmg and unusually highly 
illered rays Of these, the first have now 
PracUcally disappeared and are, therefore, 


no longer an important subject* for dis- 
cussion, but the status of the injunes 
caused by the more highly penetrating 
radiations on the internal organs is quite 
different m many respects For instance, 
because of the great length of time re- 
qmred for the accumulation of mjunous 
doses, and the long latent penod following 
the apphcation of hard rays before the 
resultmg changes are positively recog- 
mzed. It Jhappens that m many cases 
mternal roentgen injunes are either over- 
looked or are recognized only when they 
have already become fatal For such 
reasons, therefore, it seems that the 
number of mternal roentgen injunes is 
m all probability larger than is usuadly 
assumed and admitted 

Facmg these facts and finding that some 
apparently erroneous conclusions regard- 
mg protective standards have appeared 
m the hterature (2), it would seem justified 
to review the subject, especially on the 
mternal injunes m their relation to the 
present-day accepted safety rules 

The Problem — Undoubtedly the most 
important expenmental work leadmg to 
the estabhshment of the present safety 
rules, which are accepted and adopted by' 
the Co mm ittees m vanous countnes, is 
that of Glocker and his associates (3) 
Behnken (4), and van der Tuuk and 
Boldmgh (5) These authors have meas- 
ured the radiation doses that are trans- 
mitted through x'anous thicknesses of 
lead and other protective substances, and 
have recommended lead thicknesses for 
protective screens for use against radia- 
tions produced by'- vanous voltages As a 
unit or tolerance dose, they accepted the 
measurements made by the present author 
m long established laboratones, which 
results have been corroborated since then 
m other way'-s (6) The radiation toler- 
ance dose measured, and as onginally 
proposed, is Vioo part of a skin tolerance 


1 ^fore the Radiological Socictj of North 

tlic Eighteenth Annual Meeting at 
'Atlantic Dtj ^ SS-Dcc 1,1032 
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(27) Frai , W F Mensurabon of the Heart and 
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ment, is as 340 r, for the low voltage 
unfiltered rays, is to 750 r, for high voltage 
filtered rays This fact alone, or rather 
the great diflference between the two doses 
producing supposedly equal surface effects, 

IS a strong indication that the vanous 
wave length bands ought to be considered 
separately in the study of protection rules 
But then, a similar proposition arises 
again, when we consider more in detail 
the expemnental conditions under which 
the safety tolerance dose was onginalty 
measured, as compared with the condi- 
tions under which the measurements for 
detennimng the appropnate lead thick- 
nesses for adequate protection were made 
The safety tolerance dose was measured 
by the author in 1926 with an instrument 
of a comparatively large volume and with 
chamber walls which are highly trans- 
parent to long wave length x-rays It 
should also be understood that in all these 
measurements there were not only duect 
or short wave length rays present m the 
stray radiation, but also a considerable 
quantity of secondary radiation mtensities 
(an average of approximately 50 per cent), 
coming either from the patient or from 
other irradiated objects It is, therefore, 
quite defimte that the onginal measure- 
ments include not only direct and short 
"ave length rays from the tube, but also 
a considerable percentage of mduect sec- 
ondarj' or longer wave length rays The 
intensities ongmally measured, therefore, 
represent two components, each of which 
as a different actinity upon the surface 
issues, and of which one only, the short 
"■ave length component, is penetrating 
Mough to be able to reach the mtemal 
body parts 

However, the absorption measurements 
° Berthold, Glocker, van der Tuuk 
and others’ were made m the custom- 
manner, back of lead screens and 
^nth small volume ionization chambers 
n intensities so measured are, therefore, 
°'iy those of well-filtered, highly pene- 
reting rays coming directly from the tube, 
no secondar)'- raj's or rays of a different 
"a\e length are included Rays of this 
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Fig 1 Number of r required at vanous voltages 
to produce a first degree erythema dose 



nesses specified m U S Bureau of 
Standards Handbook No 15, (upper 
curve) lead thicknesses required for 
adequate protection at vanous vol- 
tages 

quahty are known to be relatively less 
actimc upon the surface layers and to 
require around 750 r to produce a shght 
erythema But, against that, they are 
highly penetrating and reach the mtemal 
body parts and, m particular, the blood 
and the blood-formmg organs 

If now, we accept the safety tolerance 
dose proposed by the author (or any other 
defimte tolerance dose), w'e should know 
the relative mtensities of the vanous 
wave length components present m the 
stray radiation agamst ivhich we are to 
provnde protection This, as ive have 
seen, is necessary for two reasons Fust, 
should It happen that the entue dose of 
stray radiation consists of long wave length 
rays, then only i/,ooth part of 340 r, or 
3 4 r per month (or 3/xr/sec), is per- 
missible, while for the short w-ave length 
stray rays, ’/ looth part of 750 r, or 7 5 r per 
month (or 7 ^ir/sec ), makes a tolerance 
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dose per month (6) According to our 
present knowledge, this dose is absolutely 
safe for continuous toleration by normal 
healthy individuals, provided that certam 
speafied hygienic and recreational rules 
are followed From the physical point 
of view, therefore, it would seem that 
these measurements and the results em- 
bodied m the safety protective rules are 
sound and that they can be unhesitatingly 
recommended But there are now further 
facts regarding the rays of higher penetra- 
tive power which have become knoivn 
through therapeutic application of v-rays, 
and these facts give rise to new aspects 

In the first place, we now^ have the 
defimte conclusion from observ^ations and 
expenence m radiation therapy that x-rays 
of various wave lengths act differently 
upon human tissues, and that different 
doses (measured with an lomzation in- 
strument in r) are required for a given 
effect upon the skin, using rays of longer 
or shorter wave length For instance, 
with rays produced with 200 K V pulsat- 
ing voltage, ordmanly 750 r are required 
for an erythema dose (7), while for non- 
filtered rays produced with from 70 to 
SO K V pulsating voltage, only 340 r are 
sufficient to produce a similar effect upon 
the skin (8) 

Then, m the second place, we have to 
keep m imnd that ivith ionization measure- 
ments, we are really determimng the 
effect of the rays upon a small volume, 
1 e , that equal to the volume of the 
ionization chamber, and that these meas- 
urements give or imply no information 
regarding the total dose or radiation 
quantity dehvered to the rest of the body 
tissues Let us consider an example If 
the skin is irradiated ivith long wave 
length rays, then the dose measured ivith 
an ionization chamber is approximately 
equal to that which is absorbed m the skm, 
therefore, the measured dose of 340 r is 
practically all absorbed m the skm, causing 
the erythema effect If, however, the 
surface of the body is irradiated with 
highly penetratmg filtered rays, then the 
ionization chamber measurement of 750 r 


again indicates approximately the effects 
of the radiation upon the skm, hut in 
addition to that, there are large doses 
dehvered to the deeper parts of the body 
Evidently different biological effects must 
be expected m the two cases, m the first, 
when the radiation effects are superfiaal 
and on the skm only, there can be expected 
no very great effects upon the blood system 
or upon the internal, more deeply located 
parts However, when, in addition to the 
effect so produced upon the surface layers, 
there is also extensive irradiation of the 
blood-containmg organs and other radia- 
tion-sensitive body parts, such as takes 
place when short wave length filtered 
rays are used, then the picture as it apphes 
to end-results must be a different one 
Confirmation of this \new is found ex- 
tensively in the hterature, and the cases 
of early radiation injunes, m the sense 
m which they differ from the more recent 
kinds of mtemal roentgen mjunes, are 
further duect proof 

It follows therefrom that the x-ray 
doses transmitted through protective 
screens, as measured with ionization 
chambers and expressed m r, are m them- 
selves not a sufficient or a complete mdica- 
tion of the safety from, or magmtude of, 
danger with respect to the possibihty 
of radiation mjury to the blood system 
or to internally located radiation-sensitive 
body parts It appears, therefore, that 
the safety rules now accepted and followed 
may have to be changed so as to proinde 
suffiaent and adequate protection to pre- 
vent the developmg of serious mtemal 
mjunes, such as are now possible and 
probable due to over-radiation from m- 
suffiaent protection 

Expertmental Conditions — ^As outhned 
m the foregoing paragraphs, we have at 
tliT; moment rehable proof that doses 
measured by ionization of long wave 
length rays possess a greater degree of 
actmity upon the skin or surface layers 
of the body than do equal doses of short 
wave length rays, such as are apphed for 
deep therapy The ratio, as known 
to-day, m terms of ionization measure- 



MUISCHELLER X-RAY PROTECTION STANDARDS 


741 


ment, is as 340 r, for the low voltage 
unfiltered rays, is to 750 r, for high voltage 
filtered rays This fact alone, or rather 
the great difference between the two doses 
producing supposedly equal surface effects, 

IS a strong indication that the vanous 
\va\e length bands ought to be considered 
separately in tlie study of protection rules 
But then, a similar proposition anses 
again, when we consider more in detail 
the e\penmental conditions under which 
the safety tolerance dose was onginally 
measured, as compared mth the condi- 
tions under which the measurements for 
determining the appropnate lead tluck- 
nesses for adequate protection were made 
The safety tolerance dose was measured 
by the author in 1926 with an instrument 
of a comparatively large volume and with 
chamber walls which are highly trans- 
parent to long wave length \-rays It 
should also be understood tliat in all these 
measurements there were not only direct 
or short wave lengtli rays present m the 
stray radiation, but also a considerable 
quantity of secondary radiation intensities 
(an aierage of approxunately 50 per cent), 
coming eitlier from the patient or from 
other irradiated objects It is, therefore, 
quite definite that the onginal measure- 
ments include not only direct and short 
"ave length rays from the tube, but also 
a considerable percentage of indirect sec- 
ondarj'- or longer wave length rays The 
intensities onginally measured, Uierefore, 
represent two components, each of which 
uas a different actimty upon the surface 
issues, and of wlucli one only, the short 
"a\e length component, is penetrating 
^uugh to be able to reach the internal 
body parts 

Howeier, the absorption measurements 
0 Kaye, Berthold, Glocker, van der Tuuk 
nud others’ were made in the custom- 
^^uner, back of lead screens and 
Tn" volume ionization chambers 

u intensities so measured are, therefore, 
°ii‘\ those of w’ell-filtered, highly pene- 
' hug rays conung directly from the tube, 
®ud no sccondar}’^ rays or rays of a different 
"'lie lengtli are included Rajs of this 
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Fig 1 Number of r required at vanous voltages 
to produce a first degree crj tbema dose 



Fig 2 (iou’er cnmi), Lead thick- 
nesses specified m U S Bureau of 
Standards Handbook No 16, [upper 
curve) lead thicknesses required for 
adequate protection at vanous vol- 
tages 

quahty are knowm to be relatively less 
actimc upon the surface layers and to 
require around 750 r to produce a shght 
erythema But, against that, they are 
highly penetrating and reach the internal 
body parts and, m particular, the blood 
and the blood-forming organs 

If now, we accept the safety tolerance 
dose proposed by the author (or any other 
defimte tolerance dose), w^e should know’ 
the relative intensities of the vanous 
wave lengtli components present in the 
stray radiation against w’hich we arc to 
pronde protection This, as w'e have 
seen, is necessary for tw’o reasons First, 
should it happen that the entire dose of 
stray radiation consists of long w'ave length 
rays, then only ’/looth part of 340 r, or 
34 r per month (or 3/ir/sec), is per- 
missible, while for tlie short ivave length 
stray rays, Viouth part of 750 r, or 7 5 r per 
month (or 7pr/sec), makes a tolerance 
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dose per month (6) Accordmg to our 
present knowledge, this dose is absolutely 
safe for continuous toleration by normal 
healthy mdmduals, provided that certam 
specified hygiemc and recreational rules 
are followed From the physical point 
of mew, therefore, it would seem that 
these measurements and the results em- 
bodied m the safety protective rules are 
sound and that they can be unhesitabngly 
recommended But there are now further 
facts regarding the rays of higher penetra- 
tive power which have become known 
through therapeutic apphcation of \-rays, 
and these facts give nse to new aspects 

In the first place, we now^ have the 
defimte conclusion from obser\'ations and 
expenence in radiation therapy that x-rays 
of vanous wave lengths act differently 
upon human tissues, and that different 
doses (measured with an lomzation in- 
strument in r) are required for a given 
effect upon the skin, using rays of longer 
or shorter wave length For instance, 
ivith rays produced with 200 K V pulsat- 
mg voltage, ordinarily 750 r are required 
for an erythema dose (7), while for non- 
filtered rays produced with from 70 to 
SO K V pulsating voltage, only 340 r are 
suffiaent to produce a similar effect upon 
the skin (8) 

Then, in the second place, we have to 
keep m mind that mth ionization measure- 
ments, we are reaUy determining the 
effect of the rays upon a small volume, 
f e , that equal to the volume of the 
ionization chamber, and that these meas- 
urements give or imply no information 
regarding the total dose or radiation 
quantity dehvered to the rest of the body 
tissues Let us consider an example If 
the skin is irradiated with long wave 
length rays, then the dose measured ivith 
an ionization chamber is approximately 
equal to that which is absorbed m the skin , 
therefore, the measured dose of 340 r is 
practically all absorbed m the skin, causing 
the erythema effect If, however, the 
surface of the body is irradiated with 
highly penetrating filtered rays, then the 
ionization chamber measurement of 750 r 


again indicates approximately the effects 
of the radiation upon the skin, but lu 
addition to that, there are large doses 
dehvered to the deeper parts of the body 
Evidently different biological effects must 
be expected in the two cases, m the first, 
when the radiation effects are superfiaal 
and on the skin only, there can be expected 
no very great effects upon the blood system 
or upon the internal, more deeply located 
parts However , when, m addition to the 
effect so produced upon the surface layers, 
there is also extensive irradiation of the 
blood-containmg organs and other radia- 
tion-sensitive body parts, such as takes 
place when short wave length filtered 
rays are used, then the picture as it apphes 
to end-results must be a different one 
Confirmation of this view is found ex- 
tensively m the literature, and the cases 
of early radiation injunes, m the sense 
in which they differ from the more recent 
lands of internal roentgen injunes, are 
further direct proof 
It follows therefrom that the x-ray 
doses transmitted through protecbve 
screens, as measured with lomzabon 
chambers and expressed in r, are in them- 
selves not a suffiaent or a complete mdica- 
tion of the safety from, or magnitude of, 
danger wnth respect to the possibdity 
of radiation mjury to the blood system 
or to mtemally located radiation-sensibve 
body parts It appears, therefore, that 
the safety rules now accepted and followed 
may have to be changed so as to provide 
suffiaent and adequate protecbon to pre- 
vent the developmg of senous mtemal 
mjunes, such as are now possible and 
probable due to over-radiation from m- 
suffiaent protection 

Experimental Conditions — ^As outlmed 
in the foregoing paragraphs, we have at 
this moment rehable proof that doses 
measured by ionization of long wave 
length rays possess a greater degree of 
actimty upon the skm or surface layers 
of the body than do equal doses of short 
wave length rays, such as are apphed for 
deep therapy The ratio, as known 
to-day, in terms of ionization measure- 
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TABLE I 


KV 

Absorption coeffiaent 
in Pb 

Normal lead 
protective 
screen 
(mm ) 

Calculated 
for one-half 
mtensit>^ 
transmission 
(mm ) 

Percentage 
of mcrease 

100 

1 mm = =65 

15 = =52 

2 0 = =45 

1 5 

1 9 

25 

200 

1 mm = =48 

2 = = 36 

3 = = 30 

4 = = 28 

5 = = 25 

4 0 

4 75 

19 

220 

1 mm = =38 

2 = = 29 

3 = = 25 

4 = = 21 

5 = = IS 

6 = = 16 

5 0 

6 0 

20 


TABLE n 


Points 

on 

dia- 

grams 

Stray radiation from an 
internally shielded \-ray 
tube 

Stray radiation from a non- 
protected tube in a lead glass 
bowl Plane parallel to 
tube 

Stray radiation from a non- 
protected tube in a lead glass 
bowl Plane perpendicular to 
tube 


Filtered 

Rabo at 
full and 
transmit- 
ted stray 
radiation 


Filtered 

Ratio at 
full and 
transmit- 
ted stray 
radiation 


Filtered 

Ratio at 
full and 
transmit- 
ted stray 
radiation 


Full 

through 

through 

Full 

through 

through 

Full 

through 

through 


mtensity 

0 25 Cu 

0 25 mm 

mtensity 

0 26 Cn 

0^5 mm 

mtensity 

0 25 Cu 

0 25 mm 


;ir/sec 

/ir/sec 

Cu 

iir/sec 

/ir/sec 

Cu 

/ir/sec 

fir/sec 

Cu 

I 


1 26 

2 55 

1 7 

0 30 

5 7 

40 0 

4 2 

9 5 

2 


1 25 

2 66 

2 1 

0 36 

6 0 

9 7 


3 2 

3 


1 1 

3 10 

33 0 

2 4 

14 0 

57 0 

5 0 

11 3 

4 

7 18 

1 7 

4 20 

61 0 

2 8 

21 4 

65 0 

3 3 

19 2 

5 

11 7 

4 6 

3 46 

85 0 

5 0 

17 0 

83 0 

4 7 

17 7 

G 

1 9 

0 72 

2 65 

114 0 

6 0 

22 0 

106 0 

4 4 

24 3 


reading had been taken, the chamber 
covered with 0 25 mm of copper as 
a filter for the stray radiation On the 
aierage, when secondary radiation was 
present, the difference mdicates an ab- 
^rpbon of long wave length components, 
averaging shghtly less than 50 per cent 
s test, therefore, defimtely proves that 
ra nian\ therapy chnics the stray radiation 
'insists of a mixture of long and short 

"Toi components 

(“) The intensity of well-filtered short 
"a\e length radiation transmitted through 


various lead thicknesses was measured 
with the same instrument, and 0 25 mm 
of copper was placed mto the beam in 
addition to the lead There was only a 
very slight decrease of radiation mtensity 
caused by the 0 25 mm of copper, i e , 
correspondmg to the theoretically requued 
amount This shows that no secondary 
rays are present m the directly transmitted 
stray radiation 

(3) The mtensity of secondary radia- 
tion from an irradiated block of pine 
wood of form and size sinular to that of a 










dose Secondly, if, for instance, the stray secondary rays, the biological effectiveness 
radiation should consist enbrely of well- of the radiation is of the order of 750/340, 
filtered, highly penetrating rays and opera- or 2 2 tunes as large as the known tolerance 
tors are exposed to the full permissible dose In case the stray radiation con- 
tolerance dose of Viooth of an erythema sists entirely of direct, well-filtered rays 



Fig 3 Straight radiation intensities measured near Fig 4 Stray radiation mtensibes of hot cathode 
the Universal type hot cathode tube type tube measured at 90° of Figure 3 


dose, or to 7 5 r per month, then their 
mtemal organs would receive a con- 
siderably larger dose than that which 
corresponds to the proposed tolerance 
dose This is so because the proposed 
tolerance dose contamed only a fraction 
of short wave length rays, whereas the 
administered dose would consist of a full 
dose of penetrating rays ■ 

In both cases, therefore, unless we are 
quite certain that the stray radiation 
consists of the same mixture of ray com- 
ponents for which the tolerance dose was 
ongmally measured, it would seem certain 
that the doses actually reachmg the 
operators are considerably larger doses 
than those upon which the present ac- 
cepted safety rules are based In case 
the stray radiation consists entirely of 

> This dose has also been expressed for normal 
working conditions either as one full skin dose in 
20 000 hours, or as a contmuous irradiation dose cal- 
culated for working hours of an mt^ity of 7iir/sec 
(liiT •= one micro-roentgen = 10'°r) 


commg directly from the tube through 
the screen, then the dose received by the 
mtemal organs would be about twice 
what it would be accordmg to the accepted 
safety tolerance dose 

In all cases, therefore, we are forced to 
conclude that the now accepted lead 
thicknesses are inadequate unless the 
assumed tolerance dose value is changed 
So long, however, as there is no mdication 
that this tolerance dose is underestimated, 
it IS absolutely necessary, m order to be 
consistent, that these conditions be con- 
sidered when recommendations for thick- 
nesses of protective lead Screens are made 
Expenmental Work — Some further de- 
ductions relative to the correctness of 
these conclusions can be made from the 
followmg experimental results 

(1) The stray radiation was measured 
with a large volume lomzation chamber m 
several therapy chmes ’ After the first 

* For a description of tie ionization chamber 
see Radioloct, April 1926 
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TABLE I 


KV 

Absorption coefficient 
m Pb 

Normal lead 
protective 
screen 
(mm ) 

Calculated 
for one-half 
mtensitv 
transmission 
(mm ) 

Percentage 
of increase 

100 

1 mm = =65 

15 = =52 

2 0 = =45 

1 5 

1 9 

25 

200 

1 mm = =48 

2 = = 36 

3 = = 30 

4 = = 28 

5 = = 25 

4 0 

4 75 

19 

220 

1 mm = =38 

2 = = 29 

3 = = 25 

4 = = 21 

5 = = IS 

6 = = 16 

5 0 

6 0 

20 


TABLE n 


Points 

on 

dia- 

grams 

Stray radiation from an 
mtemally shielded x-ra> 
tube 

Stray radiation from a non- 
protected tube in a lead glass 
bowl Plane parallel to 
tube 

Stray radiation from a non- 
protected tube in a lead glass 
bowl Plane perpendicular to 
tube 

Full 

Filtered 

through 

Ratio at 
full and 
transmit- 
ted stray 
radiation 
through 

Full 

Filtered 

through 

Ratio at 
full and 
transmit- 
ted straj 
radiation 
through 

Full 

Filtered 

through 

Ratio at 
full and 
transmit- 
ted straj 
radiation 
through 


intensity 

0 25 Cu 

0 25 mm 

mtensity 

0 25 Cu 

0^5 mm 

mtensity 

0 25 Cu 

0^5 mm 


lir/sec 

nr/sec 

Cu 

/ir/sec 

iir/sec 

Cu 

;ir/sec 

fir/sec 

Cu 

1 


1 26 

2 55 

1 7 

0 30 

5 7 


4 2 

9 5 

2 


1 25 

2 56 

2 1 

0 35 

6 0 

9 7 

3 0 

3 2 

3 


1 1 


33 0 

2 4 

14 0 


5 0 

11 3 

4 

7 IS 

1 7 


61 0 

2 8 

21 4 

65 0 

3 3 

19 2 

5 

11 7 

4 6 

3 46 

85 0 

6 0 

17 0 


4 7 

17 7 

C 

1 9 

0 72 

2 65 

114 0 

5 0 

22 0 


4 4 

24 3 


reading had been taken, the chamber 
^as covered with 0 25 Ttrm of copper as 
^ filter for the stray radiation On the 
S'erage, when secondary radiation was 
present, the difference mdicates an ab- 
^rption of long wave length components, 
^^eraging shghtly less than 50 per cent 
firs test, therefore, defimtely proves that 
rn many therapy dimes the stray radiation 
insists of a mixture of long and short 
components 

(.-) The intensity of well-filtered short 
"ri're length radiation transmitted through 


various lead thicknesses was measured 
with the same instrument, and 0 25 mm 
of copper was placed into the beam in 
addition to the lead There was only a 
very shght decrease of radiation intensity 
caused by the 0 25 mm of copper, i e , 
corresponding to the theoretically required 
amount This shows that no secondary 
rays are present in the directly transmitted 
stray radiation 

(3) The intensity of secondar)’- radia- 
tion from an irradiated block of pine 
wood of form and size similar to that of a 
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patient was then measured When a 0 25 
mm copper filter was placed into the path 
of the rays, before they reached the lomza- 
tion chamber, their mtensity was decreased 
to about 40 per cent of the ongmal in- 


that lomzation measurements alone are 
not a conclusive indication of the adequacy 
of protection, and that m order to main- 
tain that accepted standard of proteebon, 
the absorption values of protection screens 
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Fig 5 Stray radiation mten-nties measured around hot cathode heavy protected 
x-ray tube 


tensity A filter of 0 5 mm copper de- 
creased this mtensity still further — to a 
total value of about IS per cent of the 
ongmal intensity These measurements 
show that the secondary radiation is a 
long wave length radiation, and generally 
qmte completely absorbed m the outer 
layers of the body 

This review of given actual conditions, 
and the results of these simple tests, force 
upon us the rather definite conclusion 


must be mcreased to transrmt only about 
50 per cent of the radiation intensity for 
which they are now accepted 

CONCLUSIONS 

With the recogmtion of mcorrectness 
of the previously used numencal data for 
calculating safety screens, naturally there 
arises the necessity of deriving, as far as 
possible from expenmental results, their 




MUTSCHELLER X-RAY PROTECTIOK STANDARDS 


745 


correct values In the present case, we 
have the correct physically measured 
recommendations for lead screens for 
^'a^ous voltages of Glocker and his co- 
workers, also embodied m the U S 
Bureau of Standards Handbook No 15 
But, as the result of the preceding dis- 
cussion, we have found that under ordmar)’’ 
conditions, the radiation doses trans- 
mitted through these screens may be on 
an average 2 1 times as large as the doses 
the} are assumed to be, ? e , m respect to 
their biological effectiveness as it com- 
pares with the transmission measurements 
made with lomzation chambers behind 
lead screens In order, therefore, to at- 
tain the desired protective screening m 
all cases, it is necessar}’’ to reduce the 
stray radiation intensity to about one- 
half m order to be assured of the absence 
of radiation in3ur}’- 

From the data of Kaye and Berthold 
we have absorption coefficients in lead 
at lanous thicknesses and of radiations 
of vanous voltages (Table I) From 
these we can calculate the mcrease m 
lead thickness required to obtain the 
desired reduction in the intensity of the 
stray radiation 

The radiation intensit}^ transmitted 
through a filter is equal to 

nhere lo is the intensity of the madent 
radiation, ft the absorption coefficient, 
' the thickness of the absorber, e equals 
2 70 

Utilizing, therefore, the data given in 
the table, and mth the aid of the following 
equation, ne can find the lead thickness 
required lo reduce the stray radiation m- 
tensit} to of that which is now recom- 
mended and considered as standard 
Utilizing, for instance, the data from the 
table for 200 kilovolts 

intensity through 4 0 -f \ mm Pb _ 
intensit} through 4 0 mm Pb 



From this we obtam ftx — 11 9, since 
from Kaye and Berthold’s tables, we have 
ft ^ 25 

\ = 4 75 mm of lead 

ft 2o 

Column 4 of Table I gives the increases 
m lead thickness found necessar}'-, which 
leads to the result that m order to be 
certain of the expected protection safety 
against stray radiation, there is required 
an increase of lead thickness of approxi- 
mately 20 per cent to 25 per cent ^ 

Figure 2 shows curries of the old and 
the new values of lead thicknesses for 
protective screens These agree quite 
closely with the author’s earlier recom- 
mendations 

Discussion — The final and probably 
the most important discussion should be 
one deahng mth practically valuable re- 
sults Hence, the measurement and dis- 
cussion of the stray radiation mtensities 
around x-ray tubes employed in actual 
diagnostic work might be particularly 
suited to demonstrate and estabhsh the 
actual importance and practical value of 
the corrected protection specifications 
With this end in view, the stray radia- 
tion mtensities near several x-ray tubes 
was measured for the purpose of con- 
cluding upon the adequacy or suffiaency 
of the pronded protecbon features 'Evi- 
dently, from what we have seen in the 
aforegoing, we can make a companson of 
the stray radiation intensity from an 
internally protected x-ray tube against 
that from a non-protected tube housed 
m a conventional protecbve lead glass 
bowl, or we can determine the distance 
required from the tube at which the ac- 
cepted safety tolerance dose in its cor- 
rected form is not exceeded 

Figure 5 IS a cross-sectional outline of 
an intemalh shielded or protected type 

^From the lead absorption curses of Hemnann 
ffiortsclir a d Gcb d Rdntgcnstr , 1930, 
xnu, 115) it IS found that in order to obtain a similar 
decrease of the stray radiation intensity mth 220 
kUosolts, a lead thickness increase of about 30 per cent 
must be made 
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of X-ray tube Figure 3 shows a similar 
outlme of a non-protected tube which is 
supported m a conventional lead glass 
bowl, and Figure 4 is a cross-section of 
the same tube but in a plane at 90° from 
that of Figure 3 On the diagrams are 
entered the radiation intensities measured 
at given distances when the tubes are 
operated at 80 peak kilovolts and 10 
milhamperes of pulsating tube current 
These intensity measurements were aU 
made with the same dosage instrument 
employed for the determination of the 
original safety tolerance dose and all the 
other data reported m this paper These 
data, therefore, are in particular truly 
relative to the stray doses reported, and 
hence fully in terms of the onginal toler- 
ance dose The same measurements were 
then repeated with the lomzation chamber 
covered mth 0 25 mm of copper as a 
filter for the stray radiation The readings 
obtamed are given in Table II and they 
are also entered on the diagrams, the 
figures bemg surrounded by brackets 
These results, shown m Columns 4, 7, 
and 10 of Table II, defimtely mdicate 
that the stray radiations, when different 
methods of protection are apphed, are 
not of the same composition and also that 
their composition differs in the vanous 
directions from the x-ray tube There- 
fore, the mtensities as measured by ioniza- 
tion, without regard to the composition 
of the beam, cannot be taken as rehable 
mdication of the tolerance dose There- 
fore, m order to be safe agamst all possible 
lands of stray radiations, we categoncally 
have to mcrease the protective values of 
all protective devices by about 50 per cent 
In order to arrive at a decision regardmg 
the suffiaency of the protection, it is re- 
qiured to know the total radiation pro- 
duced m the tube dunng the period of 
one month In several busy x-ray de- 
partments of large hospitals m New York 
City, the total number of exposiues, their 
duration, and the tube current used dunng 
each, were tabulated The largest value 
recorded was 18,000 milhampere-seconds 
m one day, which makes 3 54 X 10“ ma - 


sec per month With an average tube 
current of 10 ma , the tune is 3 54 X 10^ 
seconds The greatest stray radiabon 
intensity back of the tube (operating with 
10 ma ), shown m Figure 5, is 11 7 X 10~‘ 
r/sec This makes m one mouth a total 
dose of stray rays of 11 7 X 3 54 X 10“^ = 
414 r/month This is at a distance of 
40 cm from the radiator of the x-ray tube 
From Figure 1 we find that a tolerance 
dose of ^/looth of an erythema dose would 
be 4 r/month Reduang this mtensit)' 
to 50 per cent, as is requued, makes the 
safe tolerance dose equal to 2 r/month 
With the inverse square relation we 
find that at the distance of 

^ J 40= X 414 

X = 57 3 cm 

from the radiation of the tube the safety 
tolerance dose is not exceeded 

Calculatmg m a similar way the stray 
mtensity on the side of the tube, we find 
that 3 55 X 10-‘ r/sec in 3 54 X 10^ sec 
gives a total dose of 1 26 r, which, at a 
distance of 50 cm from the center of the 
\-ray tube, is still lower than the per- 
imssible tolerance dose of 2 r per month 
The ratios of the full radiation m- 
tensities, dinded by the filtered values 
measured (through 0 25 mm Cu), given 
in Column 4 of Table II, show fau con- 
stancy, ivhich mdicates that from the 
internally shielded tube, great vanations 
in the composition of the stray radiation 
are not present Calculations similarly 
made for the non-shielded tube m a con- 
ventional lead glass bowl reveal that 
alongside of the bowl but still below a 
plane through its upper bnm, the stray 
radiation dose is not m excess of 2 r/month 
However, above the bnm of the bowl or 
endwise m a plane through the slots, the 
stray radiation mtensities are very highly 
non-homogeneous, which is mdicated by 
the great variation of the non-filtered and 
the filtered mtensity ratios given m Col- 
umns 7 and 10 of Table II, but then 
the intensities of stray rays are con- 
siderably larger than the safety tolerance 
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dose— in some directions about a hundred 
tunes the permitted intensity for the 
safety tolerance dose 

SXIMMARY 

1 X-ray over-radiation mjunes are 
of two lands — external or skm lesions and 
internal or blood and orgamc changes 

2 Physical measurements of Behn- 
ben, Glocker and their assoaates, while 
physically correct, cannot be employed 
directly for the final detemunation of the 
thickness of protective screens 

3 The composition of the stray radia- 
tion has an important beanng on the 
biological effects 

(a) for the reason that different wave 
lengths require different numbers of 
r for an erythema, and 

{b) because short wave length filtered 
rays have smaller surface, but 
larger effects on mtemal organs, 
blood, etc 

4 The safety tolerance dose was 
ongmally detemuned for a stray radiation 
of mixed wave lengths, hence, trans- 
mission values measured through lead 
screens have different biological effects 

5 For unknown mixtures of stray 
mys, the stray doses should be about 
50 per cent, so that m all cases the assumed 
or accepted safety tolerance dose is not 
exceeded 

0 The thicknesses of lead screens 
determined from physical measurements 
should be increased in order to provide m 
all cases that safety which they are as- 
sumed to give 


7 It IS experimentally shown that stray 
radiations are heterogeneous and, hence, 
that the recommended thickness mcreases 
for protection screens are justified 

8 The actual thickness mcreases 
necessary are calculated and represented 
m a curve for vanous voltages 

9 It IS shown that the stray radiation 
from an internally shielded x-ray tube is 
relatively homogeneous , t e , full stray 
radiation -f- filtered stray radiation = 
small ratio 

10 It IS also shown that stray radia- 
tions reflected from glass shields, wood, 
etc , are highly heterogeneous , te , full 
stray radiation -f- filtered stray radiation 
= large ratao 

11 It IS pointed out that internally 
shielded x-ray tubes offer very much safer 
protection than non-protected tubes housed 
m conventional lead glass shields 
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ROENTGEN DIAGNOSIS IN 
PRIVATE PRAQICE' 

The tremendous increase in the use of the 
roentgen ray m diagnosis is a striking develop- 
ment of modem medical practice In a recent 
surv^ey we found that some 55 per cent of all 
the patients admitted to the TJmversity Hos- 
pital came to the x-ray department for some 
diagnostic procedure At the Mayo Clinic it 
has been estimated that about SO per cent of 
the patients have some form of v-ray study dur- 
ing the course of their examination In no 
disease is the need for adequate roentgen ex- 
amination more vital than in carcinoma of the 
stomach and m pulmonai^’- tuberculosis In 
these two senous conditions early diagnosis is 
of the utmost importance and an early diag- 
nosis IS possible in a verj' high percentage of the 
cases by the roentgen method 

It IS, therefore, significant and tremendously 
disappointing to consider the following data 
In a survey of 100 cases of carcinoma of the 
stomach, only 26 had had x-ray examination 
before entrance into the hospital Of these 26, 
only four had been diagnosed correctly, while 
m the other 22 the diagnosis was either doubt- 
ful or negative In a larger senes of cases 
suspected of hanng pulmonary tuberculosis the 
results of x-ray examination were almost as 
bad, except that here the errors were mostly on 
the positive side IlTien it is considered that 
in competent hands the \-ray diagnosis of 
carcinoma of the stomach can be made cor- 
rectly in at least 90 per cent of the cases, and in 
pulmonary tuberculosis the accuracy is even 
greater, it can be realized that there is need for 
an increase in the quahty as well as the quan- 
tit}' of our x-ray examinations 

Roentgenology is a specialty m methane 
It has been so recognized by the Amencan 
Medical Association for a number of years 
The recent organization of an Amencan Board 
of Radiology for the purpose of certification by 
examination of qualified practitioners in this 

^ Reprinted by permission from the BuUetrn ot the 
Hennepin County Medical Society April 10 1934 V, 
44 


field IS the final step in the development of this 
specialty The purpose of the Board is to 
raise the standards of training and qualifica- 
tions of the physicians who are practising 
roentgenology or radiology as a specialty, and 
thus to raise the quality of the roentgen 
examinations which are done Unfortunately, 
onty a very small part of this purpose can be 
accomplished in this way The fact is that the 
vast majority of the \-ray' exarmnations of 
patients are made by general practitioners, 
internists, surgeons, or specialists in other fields, 
rather than by roentgenologists 

In this matter of who shall make the x-ray 
examination of Dr John Doe's patient, there 
IS the most sinking discrepancy between group 
or public practice and mdmdual or pnvate 
practice In this country to-day, if a pabent 
comes to a municipal or a federal ho^ital, 
to a public clinic, or, in the vast majonty of 
cases, to a pnvate clinic or pnvate hospital, 
he will have his roentgen examination attended 
to by a well trained speaalist m this field, by a 
man who is devotmg all his time to this complex 
and difficult subject If, howei'er, this pabent 
presents himself to Dr John Doe’s office, he 
may hai e this examination done very differ- 
ently It may’ be done by Dr Doe himself, 
although the only’ qualification the Doctor may 
possess IS that some supersalesman sold him an 
x-ray machine It will frequently be done by 
his office partner who may have more expen- 
ence, having possessed his x-ray machine for a 
longer penod of bme and havmg examined 
more patients durmg this penod of bme 
Occasionally Dr Doe is a specialist hunself 
m the field in which the patients complaints 
he, or he may send the pabent to a gasbo- 
enterologist, a chest specialist, or some other 
specialist In that event the examinabon may 
be done by the specialist, who will usually be 
better qualified than the general pracbboner 
Finally, and in the minonty of cases, the pa- 
tient will be sent to a roentgenologist and get 
the same expert examination that he would 
have obtained if he had been sent to a hospital, 
whether muniapal or pnvate, or had gone to a 
free clinic 

The cases referred to at the beginmng of this 
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discussion came almost exclusively from small 
rural communities The \-ray examinations 
nere done m the vast majonty of instances by 
general practitioners to whom no expert 
roentgenological semce was available No 
cntiasm of these physicians is justifiable in 
spite of the poor results of their roentgen diag- 
nostic work They are doing the best that can 
be expected of them under difficult conditions 
But what excuse is there for this type of work 
in a large aty where adequate x-ray consulta- 
tion IS readily available? Numerous reasons 
have been given for Dr Doe’s purchase of an 
x-ray machine and his efforts to do his own 
x-ray work The most frequent of these reasons 
is the matter of expense to the patient Dr 
Doe says that this examination costs the 
pabent much less than would that of the roent- 
genologist and his patients are not wealthy and 
cannot afford any luxuries As a matter of 
fact, this is not true There is ever}'^ reason 
to believe that a speaalist m this field doing a 
considerable amount of work in it all the time 
can do it more cheaply than the practitioner 
who does only an occasional case The 
difference m cost is only apparent It is due 
to the fact that Dr Doe is willing to make an 
examination of poor quality, to do a fluoroscopy 
where films are indicated, to take one film 
where many are necessary, etc , and also to the 
fact that Dr Doe is not chargmg the patient 
for his services m this examination This is 
perhaps justifiable m xnew of the fact that his 
scmccs in this regard are frequently worth 
nothing The patient may pay less in money, 
but his proportionate return is usually ex'en 
less 

> There would seem, m many instances, to be 
some plausible excuse for a man practising a 
rather restncted specialtjq such as orthopedics 
or urology', to do his own roentgen examina- 
tions There are numerous factors, even 
under these conditions, which militate against 
the patient obtaining the best results from such 
on examination, but what reasonable excuse 
there is for an internist, a general surgeon, or a 
general practitioner m a large city' to practise 
roentgenology' as a sort of side line is difficult 
to sec It leads mex'itably to poor roent- 
Kcnologic work, it is deleterious to the best 
interests of the patient, and certainly leads to 
wo good for the medical profession As our 
sociologists and publicists who are agitating for 
w change m the form of medical practice con- 
template the difference between the methods 


of x-ray' examination in group practice and m 
pnx'ate practice and also obserx'e the corre- 
sponding difference m the quality of the 
examination, they may certainly be pardoned 
for some skepticism as to the benefits of the 
indixudual practice of medicine, at least m this 
one regard A proper regard for the best 
interests of the public and of the medical 
profession itself should lead to a different 
method for conducting \-ray examinations in 
pnx'ate practice 

Leo G Rigler, M D 


COMMUNICATIONS 

THE FIRST DEEP ROENTGEN THER- 
APY PRIORITY FOR THE TREATMENT 
OF LEUKEMIA^ 

A REPLY TO DR W A PUSEY 

By U V PoRTMANN, M D , Cleveland Chmc, 
Clevdand, Olno 

I hax'e studied with interest the comments 
of Dr W A Pusey entitled “The First Deep 

' The following correspondence took place between 
Dr Portmana and Dr Pusey following the pubhea- 
uon of the latter’s paper It is self-ex-planatorj 

Lrtter SubmUHng Manusertpt to Dr Pusey 

March 17, 1934 

Dr William A Pusei , 

7 West Madison Street, 

Chicago, Ilhnois 

Dear Dr Pusex I was \cr>’ much interested in 
your comments on the first deep roentgen therapy which 
appeared in the January number of Radiologx I 
have rex icwed the xvhole subject again, and hax e pre- 
pared a short answer to j our cnticism xvhich I am going 
to send to the Editor of Raoiologx I am sending a 
copj to you first, hoH-excr and should appreciate it 
very much if you could go oxer it and send me any 
cnticisms, comments, or suggestions I am holding the 
copy' for Radiologx until I hear from you 
With kind regards and all good wishes, I am 

Yours X cry truly , 

U X’ Portmaxn, M D 

Dr Pusey ' 1 Reply 

Apnl 5, 1934 

Dr U \ PORTMASN, 

9204 Euclid Axenue, 

Cleveland, Ohio 

Dear Dr Portmanx Thank you for sending 
MIC your comments in reply to mine on the subject of 
the first deep roentgen therapy I should haxe re- 
plied to you sooner but I haxe b«n out of the city 
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Radium Therapy,” m the January, 1934, 
issue of Radiology, concerning statements 
made m the chapter on "Roentgen Therapy,” 
which I wrote for "The Saence of Radiology ” 
Although Dr Pusey's communication appeared 
as a surpnse to me, his comments are appre- 
aated because I recogmze his preeminent dis- 
tinction and the inestimable value of his 
pnmigemous contnbutions to roentgen 
therapy 

It must be obvious that there were difiB- 
culties involved m writing such a bnef chapter 
on the comprehensive subject of roentgen 
therapy There were limitations of tune and 


space which prevented detailed explanabons 
and prohibited a complete bibliography of 
the numerous publications reviewed It was 
a precanous task to select and cite the pub- 
lications which dealt with the question of pn- 
onty and, at the same time, to avoid express- 
ing the opmion of one individual Therefore 
it IS stated in the first paragraph of the chap- 
ter, “I do not presume to be an authority on 
the debatable question of pnonty ” Every 
effort was made to give the e\’idences as they 
appear in a general survey of the hterature 
Accordmg to the general consensus of opin- 
ion, pnonty for an accomplishment is estab- 


I confess I do not see the -v-aliditj of your position 
that Senn is enUtled to the credit for pnonty because 
he reported the first successful treatment of leukemia 
with X rays But I do not behexa that even that con- 
tention can be maintained for in my book on Roentgen 
Rays, published on June 1, 1903, I reported a case of 
leukemia which had been treated successfully m the 
same sense that Senn had successfully treated his case, 
reported m August, 1903 This was a case of leukemia 
whose treatment began March, 1901, and contmued 
for more than one year, m which there ivas disappear- 
ance of many glands, decrease in size of the spleen 
reduction of white corpuscles from 74 000 to 12,000, 
and great improiament m the patient s general condi- 
tion This case is desenbed in some detail on page 552 
of the first edition of ‘ The Roentgen Ra>s m Theta- 
peuUcs and Diagnosis,” Pusey-CaldwcU The diag- 
nosis was made by Dr Jacob Frank, Dr Frank Bill- 
ings, and others At the same Ume I reported the 
death of the patient later, but that undoubtedly hap- 
pened with Senn's patient, as it did with all other 
leukemia cases For more than a year before as I 
recited in my previous comments, these cases of lym- 
phoblastoma were bemg treated by many men and the 
method of treatment wras well recognized 

I cannot see the force of the comment, in this con 
nection, that leukemia is a lery different thmg from 
pseudoleukemia The clinical and the essential simi- 
larity between the two diseases is so close that it ivas 
mesitable that as soon ns pseudoleukemic masses had 
been cleaned up with x my s, the treatment would be 
tried m leukemia I and many others did it 

As to the point that Senn reported a successful re- 
sult and the rest of us did not, that would simply seem 
to be penalizmg consen’atism All of the rest of us 
reported the disappearance of lymphoblastomatous 
tissue under x-rays We reported the facts, which 
were symptomatic improvement and symptomatic 
cures but we, it would seem properly, restrained our- 
selves from making any further claims In Senn's 
case, reported as successfully treated the only differ- 
ence was m the claim 

As far as our being at least agreed that I had nothing 
to do with Senn s case, the same also may be said al- 
most hterally of Senn If any persons should be given 
credit m Senn's case, they are the member or members 
of the house staff of St Joseph's Hospital who sug- 
gested the use of x-rays to Senn m his first case of 
pseudoleukemia, and Dr W F Buttermarm of St 


Joseph’s Hospital, and Dr Joseph F Smith, of the 
Presbyterian Hospital, the roentgenologists who 
earned out the treatment of his cases of pseudoleukemia 
first, and then of his leukemia case They are the 
"mute, mglonous Miltons" in this situation. In 
Senn’s reports he makes no reference to the work 
which had already been done wuth i-rays m these cases 
The most satisfactory explanation of this omission is 
that the method had become so well established that 
he thought reference to this fact was unnecessary 
This IS supported by his statement that I prescribed 
as usual, arsemc and iron, and, m new of the hereto- 
fore hopelessness in such cases, advised, m addition, 
the use of the roentgen ray ” This matter-of-fact 
statement of the adnee of x rays m the case would 
indicate that he assumed that the use of x-rays m such 
cases had become a method of treatment sufficiently 
well recognized to require no comment He would 
otherwise hardly have picked so unusual and onguial 
a treatment of leukemia out of the air, as it were, 
without explainmg the reasons for so doing 

I would be glad if these comments could be published 
with y our letter 

Yours sincerely, 

W A PtJSEY MD 


Leller Replying to Dr Pusey 

April 18 1934 

Dr William Allen Pusex 
7 West Madison Street, 

Chicago Ilhnois 

Dear Dr Pusex Thank you x-ery much for your 
letter of April fifth in regard to our discussion I 
am sure that if you go oxmr my article agam vou rmll 
find that I make no statement, but only give htslortcal 
facts as puNtshed tn the literature 

Of course, there is endence that leukemia was treated 
by roentgen rays pnor to the case of Senn. However, 
I think that it should be left up to the readers to try 
to decide if they wish to take any definite stand 

I shall send your letter to Dr MenviUe the Editor 
of Radiolocx , and he can use it as he sees fit 

Thanking you agam for wntmg and with regards, 
I am 

Yours very smcerely, 

U V PORTMANN M D 
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lished on the basis of the earliest report of suc- 
cess or of positive results To show that 
pnonty is actually properly accredited m the 
chapter on the points which Dr Pusey ques- 
tions, let me quote from it "Those who first 
reported their success and are generally given 
credit by authonties for pnonty in treating 
vanous conditions are as follows leukemia 
and IjTnphadenomas, Pusey and Senn, 1903 " 
In addition, the early, admirable publications 
of Dr Pusey, and those of others, on Hodg- 
kin's disease (lymphadenoma) as well as other 
conditions, are ated on pages 222 to 224 
Dr Pusey bnngs out one point in his com- 
munication, the accuracy of which cannot be 
disputed, when he wntes that be “had nothing 
to do with the x-ray treatment of Senn’s cases ” 
For havmg repeated this mistake, which is 
made in a number of publications, I wish to 
express my regret The error might have been 
aroided had there been time enough to cor- 
roborate each detail by personal commumca- 
tion with the living authors whose w'ork was 
discussed 

Dr Pusey states in his commumcation in 
Radiology “Previous to the time of Senn’s 
report the foUowmg reports of cases of leu- 
kemia and pseudoleukeima treated mth roent- 
gen rays, m some cases with symptomatic 
cure, had been made '' That Dr Pusey and 
others wrote on pseudoleukeima prior to Dr 
Senn’s work on leukemia is well estabhshed 
m the chapter, as shown by the large bibhog- 
raphy listed which includes most of the ref- 
erences which Dr Pusey ates m his comments 
The point about pseudoleukeima (Hodg- 
hm’s disease, Ijunphadenoma) havmg been 
agreed upon, let us now study the articles 
nhich Dr Pusey gives in his comments in 
order to determine whether or not they con- 
firm his contention that the authors report 
faxorably upon the roentgen treatment of 
leukemia pnor to the pubhcation by Dr 
Nicholas Senn of his paper, “A Case of Spleno- 
medullarj Leukemia Successfully Treated by 
the Use of the Roentgen Rav ' (hied Rec , 
Aug 22, 1903, LXIV, 281) As far as I have 
ficen able to ascertain, and according to others 
"ho undoubted!}’ have searched the literature 
'rith equal thoroughness, this was the earliest 
specific report concerning leukemia that in- 
cluded clinical details satisfactonl} prox’ing 
successful roentgen treatment 
The first article to which Dr Pusey refers 
us emdeuce that there were "reports of cases 


of leukeima and pseudoleukeima, treated with 
roentgen rays,” pnor to Dr Senn’s article is, 
his own publication “Cases of Sarcoma and 
Hodgkin’s Disease Treated by Exposures to 
X-rays — A Prelinnnary Report” (Jour Am 
Med Assn , Jan 18. 1902, XXXVIir, 166- 
169) This reports the treatment of three 
cases of sarcoma and two cases of Hodgkin’s 
disease, but there is no mention of leukemia 

Dr Pusey’s second reference is to his arti- 
cle, “Report of Cases Treated with Roentgen 
Rays” (Jour Am Med Assn , April 12, 1902, 
XXX\TII, 911-919), a discussion of 36 pa- 
tients with several different diseases, mcludmg 
the cases of pseudoleukemia and sarcoma pre- 
viously reported In a short paragraph on 
leukemia an additional case is mentioned and 
the author states “I have exposed one case 
of splenic leukeima to \-rays She was given 
x-ray exposures over the spleen for a month 
with no effect whatever In my judgment 
the case shows nothing ” There is no state- 
ment about any favorable results 

The next pubhcation that should be renew’ed 
although not mentioned m Dr Pusey’s recent 
commumcation, is his own book, wntten in 
collaboration with Eugene Caldwell, entitled 
"The Roentgen Rays m Therapeutics and 
Diagnosis,” first published in June, 1903, by 
W B Saunders Co , Philadelphia The au- 
thors discuss "two cases of true leukemia” 
on page 552 Dates are not given in the his- 
tory of the first case, but it is apparently the 
patient previously reported by Dr Pusey as 
of Apnl 12, 1902, and the statement made m 
that article is repeated in the book “She 
was given x-ray exposures for a month with 
no effect whatever ” The second patient 
seems to hax e had lymphatic leukemia They 
say, “the disappearance of the tumors was in 
dose sequence with x-ray exposures," and 
in the discussion of the case it is said that the 
patient did not continue treatment long enough 
There is no statement about a favorable re- 
sult, as a matter of fact, the blood counts tabu- 
lated show tliat the number of white cells in- 
creased from March to September, dunng 
the course of treatment 

These publications b} Dr Pusey indicate 
tliat, although he treated leukemia by roent- 
gen rays before 1903, lie did not believe that 
there was anj benefit, but, on the contrarj, 
obsened “no effect w'hatexer,” and so re- 
ported 

The third article referred to by Dr Pusev, 
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“The Use of X-raj'’S in Cancer, Lupus, and 
Hodgkin’s Disease," by F W Hett (Dominion 
Med Monthly, August, 1902, XIX, 76-SO), 
IS a report of the roentgen treatment of seven 
cases, includmg one of Hodgkin’s disease, 
but there is no mention of leukemia 

Dr Pusey’s fourth reference is the article 
by Dunn, "The Therapeutic Uses of the X- 
ray, with Report of Cases” (Am Pract and 
News, Oct 1, 1902, XXXIV, 2G3-275), m 
which the author tells of his expenencc m the 
treatment of 23 cases, including one of “pseudo- 
leukemia (Hodgkin’s disease),’’ but does not 
mention leukemia 

In the article “Cases Illustrating the Thera- 
peutic Uses of the Roentgen Rays,” by S B 
Childs (Medical News, Jan 24, 1903, LXXXII, 
145-149), to which Dr Pusey also refers, the 
author states “It includes sl\ cases of epithe- 
lioma, one of carcinoma, three of lupus 
eiythematosis, one of chronic eczema, one 
of tubercular glands, one of tuberculosis pul- 
monahs, and one of Hodgkin’s disease ” 
There is no report on leukemia 

Dr Pusey's last reference is to “Wilhams’ 
book on ‘Roentgen Rays,’ published about 
March, 1903 ” There were three editions of 
“The Roentgen Rays in Mediane and Sur- 
gery,” by Dr Francis H Williams (The 
Macmillan Co , New York) The first edi- 
tion appeared in 1901 and was the first Ameri- 
can text-book on the subject The second 
edition was prefaced and appeared in 1902, 
and the third m 1903 and is more comprehen- 
sive than the others Dr Pusey in his com- 
munication refers to the last (1903) edition. 
In none of them is leukemia mentioned in the 
bibliography, the index, or the text The 
only conceivable reference to leukenua is in 
the second (1902) edibon, in which there is 
an addenda slip inserted (page 225) which 
lists a few diseases treated by Williams, among 
them “some forms of enlarged spleen ” How- 
ever, in the third edition (1903) even this in- 
definite reference is entirely lacking In both 
the second and third editions of Wilhams’ 
book. Dr Pusey’s cases of sarcoma and Hodg- 
kin’s disease are diseussed and the bibliographic 
references given are to the two articles herein 
mentioned 

It IS undoubtedly true that leukemia had 
been treated by roentgen rays before Dr 
Sean’s tnal of the method, but no one seems 
to have reported favorable results and Dr 
Pusey’s references do not prove that the treat- 


ment of leukenua was successful “a year before 
Senn made his report,” nor that there were 
other reports to this effect Let me repeat 
that this does not apply to pseudoleukemia 
(or Hodgkin’s disease, lymphadenoma), which 
IS entirely different in its climcal and anatomic 
pathologic manifestations 

Let me now explain the reasons for the 
followmg statement, to which Dr Pusey seems 
to object, 1 e , “Dr Nicholas Senn, of Chicago, 
really founded deep roentgen therapy when 
he reported favorable results from roentgen 
irradiation of the spleen in patients sufE^enng 
from leukemia This latter report proved that 
roentgen rays had deep effects,” etc This 
was not an expression of my own or any one 
indimdual’s personal opmion 

I grant that the question as to when, how, 
or by whom “deep” roentgen therapj'^ was 
founded is debatable One might contend, 
ivith some justification, that the very first 
attempts to use the rays therapeutically in 
1896 were the beginning of deep therapy, but 
this IS not generally conceded For example 
there were tnals at treating pulmonary tuber 
culosis and Despeignes treated caranoma of 
the stomach at that time, and m the next few 
3 'ears of earnest investigation the raj's were 
applied empirically for a great many different 
diseases, including deeply located lesions 
But it IS obvious, as one reviews the early 
literature, that up to about 1903, success with 
roentgen therapy was reported only in skin 
diseases, superfiaal ulcerations, or neoplasms 
Apparently httle credence was given to a few 
sporadic claims of benefits to deeply situated 
lesions, because these obsen'ations were based 
mostly upon unrehable subjective statements 
and were not accepted as conclusive evidence 
of the beneficial effects of radiation 

Undoubtedly deep roentgen therapy was 
gradually evolved, but was given a great im- 
petus by certain clinical and laboratory find- 
mgs among the first of which seems to have 
been the report of the reliable chmcal observa- 
tions of Dr Senn This detailed discussion 
by such a celebrated physiaan was mterpreted 
by many individuals as an indication that 
roentgen raj's had sufficient penetration to be 
therapeutically effecbve to mtemal organs, 
because he said that the size of the spleen 
was reduced and the white blood count was 
diminished m a patient with leukenua Ex- 
perimental laboratory ei'idences were also 
presented in 1903 by Albers-Schbnberg, who 
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produced aspermia in rats, and by Hemeke, 
who discovered “the selective action of the 
rays upon lymphatic tissues and suggested 
the possibility of therapeutic application m 
certain diseases of the Ijunphatic system, in- 
cluchng leukerma, which, unknown to him, 
had ]ust been reported by Senn m the mean- 
time ” 

Perthes also made a remarkable contribu- 
tion when he reported, m 1904, on “the rate 
of absorption of roentgen rays in tissue” and 
found that “when the rays are filtered through 
alummum the skin is protected and the intensity 
into the deeper layers is mcreased ” It was 
Perthes’ expenments that suggested the phy- 
sical background of homogeneous cross-fire 
therapy, promptly advocated by Dessauer 

It cannot be demed that all of these inves- 
tigations were significant in founding deep 
roentgen therapy and the first of them was 
the clinical observation by Serm Perhaps 
Senn’s article was not of consequence m the 
minds of some mdunduals, but others consid- 
ered the report to be of signal import, especi- 
ally in relationship to these other contemporary 
discoi enes 

To illustrate the influence and significance 
wluch Dr Senn’s article had, especially 
abroad, permit me to translate and quote 
from two of many authoritative pubhcations 
by contemporanes Oudin and Zimmem, 
in France, said “The first to utilize the 
^-^ays m the diseases of the leukemia group 
were Pusey and Senn The pubhcation of 
Pusey (1902) passed unnoticed He reported 
a case of pseudoleukemia relieved by the rays 
and failure m a case of myelogenous leukemia 
with splenomegaly In the following year, 
Senn, of Chicago, published two favorable 
observations which were received with as- 
tonishment but did not coniunce, because it 
"as impossible to believe, at that time, that 
an external treatment could have any effect 
upon blood changes, etc ” (Radiotherapie, 
Roentgenotherapie, Radiumtherapie, Photo- 
thcrapic P Oudm and A Zimmem, J 
R Baillidre ct Fils, Pans, 191 i, pp 2S5, 286) 

Prof G Holzknecht, another contemporary 
from Austna, wrote “In 1902 {sic) the raedi- 
nal World was startled by”^ the really astonishing 
communication of the Amencan phy^siaan, 
l^'icholas Senn, of Chicago, who reported that 
it had been possible not only' to change the 


blood picture and to reduce the size of the 
spleen and enlarged glands m a case of leukemia 
by \-radiation, but also to improve the senous 
condition of the patient At first this news 
was almost mcredible, because up to this time 
it was unknown that the \-rays had an effect 
upon mtemal organs Senn’s communication 
gamed credence when he also told about two 
cases of pseudoleukemia which had been 
treated with equal success, and when Albers- 
Schonberg (1903) reported the curious fact 
that aspermia had been produced in expen- 
mental animals by x-rays Senn, therefore, 
seems to have been the founder of deep roent- 
gen-ray therapy ” A biography of Nicholas 
Serm is given and the discourse contmues 
“In his own country there is disagreement 
But there is no question about the histoncal 
significance which these two publications had 
upon the whole medical world However, 
this IS not the opmion of Amencan physi- 
cians — where Senn is not considered to be the 
founder of deep therapy and is not given 
credit because such tnals had been made 
pnor to his but had not been published ” 
(Lehrbuch der Strahlentherapie, Urban & 
Schwarzenberg, Berhn, 1925, Chapter I, 
13-15 ) 

Finally it has been shown from Dr Pusey’s 
own pubhcations that he and others had treated 
and reported success in the treatment of 
pseudoleukeima and that leukemia had been 
treated pnor to Senn’s tnal, but that no one 
before him had reported favorable results 
Hence Pusey’s report that there were “no 
effects whatever” did not have the same in- 
fluence or histone significance as Senn’s re- 
port of success On this basis it would seem 
justifiable to me, and others who haxe pre- 
viously written upon the subject, to state 
that Senn’s report on the successful treat- 
ment of leukemia was one of the first sug- 
gestions that the roentgen rays had a deep 
effect hitherto undemonstrated We may 
maintain with considerable satisfaction that 
an Amencan is credited with being the founder 
of deep roentgen therapy 

I have tned to present as concisely' as pos- 
sible and without prejudice, the evidences 
from the literature as they' apply to Dr 
Pusey’s objections and wish to thank the Edi- 
tor for the pnvilege of pubhshing this detailed 
explanation 
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FOURTH INTERNATIONAL CONGRESS 
OF RADIOLOGY 

ZtmiCH AND ST MORITZ, STOTZERLAND 

The Fourth International Congress of Radi- 
ology will be held at Zurich and St Montz, 
Switzerland, from July 24 to 31, under the 
patronage of the President of the Swiss Con- 
federation, Dr Marcel Pilet-Golaz All the 
leading nations of the world, mcluding the 
United States, will send delegations The 
general program foresees meetings m the Uni- 
versity and the Federal Insfatute of Tech- 
nology at Zunch from July 24 to 2S There 
will be a delegates’ luncheon on the opening 
day, with the Swiss Roentgen Society acting as 
host, also a reception and ball A Festival 
of Swiss National Costumes is to be held m 
honor of the -^nsitors on July 27 The tnp to 
St Montz, which is bound to pro\ude much 
scenic entertainment, is scheduled for July 28, 
on which day a reception will be tendered to the 
delegates by this famous Engadine resort A 
final banquet wdl be held on the closing day 

Mme M Cune figures among the noted 
guests of honor of this Congress, and a number 
of Araencan physiaans will speak at different 
meetings 


THE NEXT ANNUAL IMEETING 

Among the plans now being formulated for 
the Annual Meeting of the Radiological So- 
ciety of North Amenca is an innovation harmg 
to do with the Saentific Exhibit Instead of 
compelling the exhibitor to spend long hours 
at his exhibit, repeating over and over again 
his explanatory remarks, a new plan is under 
consideration It is, in brief, to allot each 
scientific exhibitor a fifteen-minute penod 
when he may make a full exposition regarding 
his matenal Announcements will be posted 
upon a bulletin board giving full information 
relative to the time at which scientific exhibi- 
tors will be present at their various booths for 
the purpose of answermg questions 

There will be one session only in progress at 
any one time, so that those in attendance may 
hear all the papers read, if they so desire 
Each one can "listen in” on all the papers 
and discussions, or select those m which he is 
particularly interested It is thought that 
this arrangement will result m umnterrupted 
sessions, smce members of the audience will 


not be passmg m and out to select papers from 
simultaneous sessions 

The Clinics that are m process of arrange- 
ment will be one of the outstanding features of 
our Annual Meeting this year Such practical 
demonstrations will be inaugurated as to re- 
semble closely a post-graduate course of 
instruction 

There will be a banquet, as in former years, 
for which the Local Comnuttee is already ar- 
ranging a fine program There will also be the 
customaiy- Counselors' Dinner and a Stag 
Night The 1933 meeting having been a jomt 
one with other societies, the customarv pro- 
cedure had to be vaned, with the result that 
there were lacking many of the social features 
which have made the Annual Meetmgs of the 
Radiological Soaety of North Amenca exents 
to be anticipated with pleasure and viewed in 
happy retrospect The oflScers and the 
Memphis hosts anbapate that none of these 
features shall be lacking from the 1934 meeting, 
and hope that the members will attend in 
imprecedented numbers 

As the plans mature, announcements will be 
made in succeeding issues of Radiologt 


ANNUAL MEETING OF THE MEDICAL 
SOCIETY OF THE STATE OF 
NEW YORK 

UnCA, N Y , MAY 14 16 16 1934 

At this, the 12Sth Annual Meetmg, the 
Section on Radiology elected the following 
officers for the commg year 

Donald S Childs, M D , of S}Tacuse, Chair- 
man, Leo P Larkin, M D , of Ithaca, Iice- 
chaxrman, James M Fljmn, M D , of Roches- 
ter, Secretary 

The program of the Secbon on Radiologj 
follows 

Cancer of the Tonsil, James J Duffy, M D , 
New York 

Palliabxe Irradiation of Inoperable Gastric 
Cancer, George T Pack, M D , New York 

Cancer Research, Francis Carter Ybod, 
hi D , New York 

Post-operatix'e Roentgentherapy for Carci- 
noma of the Breast, Maurice Lenz, M D , 
New York, and Haig H Kasabach, M D , 
New York 

General discussion opened by Douglas Quick, 
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M D , New York and Virginia K Frantz, 
M D , New York 

Encephalography, Cornelius G Dyke, M D , 
New York 

Discussion opened by Charles W Schwartz, 
M D , New York 

Bronchography, Leopold Jaches, M D , New 
York, and I Scotty Schapiro, M D , New York 

Discussion opened by James M Flynn, 
M D , Rochester 

Small Intestine Major and Mmot Motor 
Phenomena and Their Differentiation from 
Pathologic Lesions, Lewis Gregory Cole, M D , 
New York 

Discussion opened by Donald S Childs, 
M D , Syracuse 

Low and High Power Roentgenographic 
Studies of the Sigmoid, Wilham H Stewart, 
M D , New York, and Henry E lUick, M D , 
New York 

Discussion opened by Ulysses S Kann, 
M D , Binghamton 

Excrebon Urography and Its Value to the 
Radiologist, Leo P Larkin, M D , Ithaca 


PROGRAM FOR ANNUAL MEETING 

The Program Comimttee of the Section on 
Therapy invites papers from the membership- 
at-large m three Symposia for the aimual 
meeting (1) Mahgnancy of the Mouth and 
Neck, (2) Breast and Pelvic Viscera, and 
(3) Dermatology 

From present indications it would seem that 
it would be good policy to limit the number of 
Papers to four in each session This would 
make a total of twelve papers Up to the date 
this announcement, three papers have been 
nnered — two on Mouth and Neck conditions 
mid one on Peine Viscera 
In case more papers are received than can be 
accepted, the undersigned suggests that all 
papers be submitted to the Advisory Program 
ommittce for selection, and those not ac- 
cepted be referred to the Editor for publica- 
mn m the Journal, with whatever corrections 
We necessary, and at such time as space may be 

mundaxailablc 

^ good and well-balanced program is the 
wost essential feature of a scientific meeting 
ns can be secured only by early co-operation 
•■om the cssajists Please act accordingly 
Aldert Soiland, M D 
For Section ok Therapy 


CANADIAN MEDICAL ASSOCIATION 

The Canadian Medical Association held its 
meetmg at Calgary, Alberta, June 20-22, 1934 
The Section on Radiology was tmder the Chair- 
manship of W Herbert McGuflfin, M D , Presi- 
dent of the Radiological Society, of North 
America The program of the Section was as 
follows 

Wednesday, June 20 

SECTION OF RADIOLOGY Chairman W Her- 
bert McGufifin, M D 

Each paper, 20 mmutes, discussion, 10 
mmutes 

Dr Digby Wheeler, Winnipeg Paranasal 
Smuses — Ethmoids 

P A MacDonald, M Sc , Ph D , Winnipeg 
Radiation Standards and Their Practical 
Application 

Dr Richard Proctor, Edmonton Treat- 
ment of Hodgkm’s Disease from a Radio- 
logical Viewpomt 

Dr H H Murphy, Victoria Epiphysitis 
Thursday, June 21 

Dr George H Malcolmson, Edmonton 
A Radiological Study of the Development 
of the Spme and Pathological Changes m 
the Intervertebral Discs 
Symposium on the Relationship of the Radiolo- 
gist to Some Phases of Medical Practice 

(1) Dr B J Harrison, Vancouver Re- 
lationship of the Radiologist to the 
Hospital 

(2) Dr E E Sheplev, Saskatoon Stand- 
mg of the Radiologist in the Treatment 
of Disease with Radium 

(3) Dr C W Prowd, Vancouver Rela- 
bonship of the Radiologist to Public 
Orgamzabons, i e , Health Insurance 
Boards, Workmen’s Compensation 
Boards, etc 

(4) Dr C M Henry, Regma Relation- 
ship of the Radiologist to the Profession 

Election of Sectional Officers and Business 
Meetmg 

Friday, June 22, 9 a xi to 12 m 

Dr Max Cutler, Chicago, will conduct a 
Cancer Clinic 
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APPARATUS 

Further Technical Improvement of the Body Cavity 
Tube and its Applicability W Schaefer and E Witte 
Strahlentherapie. 1934, XLIX, 298-303 
The authors describe an improved model of their 
Toentgen-ray tube which is constructed for use in body 
caviUes (see ‘'Strahlentherapie,” 1932, XLIV, 283) 
R IS necessary to ground the transformer on one end 
They are now attemptmg to increase the tube poten- 
tial from 100 to 180 kilovolts Because of the short 
F S D It IS possible to apply from 50,000 to 100,000 r 
per hour 

Ernst A Pohle, M D , Ph D 


A New Apparatus for Ultra-short Wave Therapy 
Johannes Patzold Strahlentherapie, 1934, XLIX. 
345-350 

A new apparatus is desenbed for treatment with 
electrical waves from 7 to 3 25 meters in length The 
epparatus and also the circmt are shown in the illus- 
trations 

Ernst A Pohle, M D , Ph D 


A Tube mth Rotatmg Anode and Radtabon<oohng 
ot High Temperature Alfred Ungelenk Fortschr 
a- d Gcb d Rentgenstr , 1934, XLIX, 102-170 
The tube factory of the Siemens Reinigcr concern 
has constructed a new high capacity tube mth rotabng 
tungsten target This is formed as a disc of about 00 
9 c m surface, shaped to gix c a linc-focus effect mth 
a proper catliode and eliminating heat by radiation 
'he the standard Coohdge tubes The target stem is 
Counted on ball bearings The capacity is 28 KW 
'or 005 see , 24 K W for 0 1 see . 10 K W for 1 sec , 
^ ’A for 5 see , 47 rc\ see The tube can be mounted 
m shock- and radmtion proof shields of the common 
icmens type and be used for fluoroscopy and radiog 

raphy 

Hans A Jarrf, M D 


BONES. ABNORMALITIES 

Some Further Observations on Post-traumatic 
Paramalleolar Ossifications, mth Special Regard to 
Then Differential Diagnosis from Fractures Stefano 
Bistolfi Archivio di Radiologia, 1933, XII, Nos 6 and 

6, pp 1061-1081 

The author pomts out the radiologic aspects of this 
lesion as observed in two cases which may be important 
from a clmical and medico-legal pomt of view 

E T Leddy, M D 


The Os Acromiale and Its Differential Diagnosis 
Fntz Becker Fortschr a d Geb d ROntgenstr , 
1934, XLIX, 136-142 

The os acromiale is a persistent epiphysis of the 
acromion scapulae A survey of 240 shoulders showed 
this ossicle in 6 6 per cent It is usually shown only 
m axial views of the shoulder and may occur on one or 
both sides equally often and m a variety of configura- 
tions, as it develops from two to five centers of ossifi- 
cation Differential diagnosis between this anomaly 
and fracture is often difficult Pseudo-arthroses occur 
For differentiation one has to consider ossification 
due to pen arthntis humero-scapulans, follomng dis- 
locations or other trauma, in subdeltoid bursitis, 
‘jomt mice,” etc Cases of arthntis deformans mter- 
acromiahs are shown and a questionable case of "os 
glenoidale” is reported 

Hans A Jarre, M D 


A Study ol Sprcngel’s Deformity Cesare Fava 
Archixio di Radiologia, XII, Nos 5 and G, pp 1024- 
1030 

The author desenbes a case of Sprcngel's deformity 
(congenital upward displacement of the scapula) m a 
baby of eleven months, with some new bone formation 
between the scapula and the spine, accompanied by 
nckets Fax a offers as an explanation for the occur- 
rence of the lesion that small bony nuclei may haxe be- 
come detached from the scapula or xtitebrc dunng 
fetal life and dex eloped m a muscular enclosure 

E T Leddx, M D 
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BONE DISEASES (DIAGNOSIS) 

Familial Neurotrophic Osseous Atrophy A Familial 
Neurotrophic Condition of the Feet, with Anesthesia 
and Loss of Bone E Maurice Smith Jour Am 
Med Assn , Feb 24, 1934, CII 693-695 

An unusual condition is reported, which has not 
permitted classification, has been observed in two 
generations of a family and has a definite history m a 
third earlier generation 

Microseopic examination of nasal smears and biopsy 
material from the lesions on the feet have been negative 
for acid fast bacilli The Wasscrmann reaction is 
negative for syphilis m all but one case Tuberculosis 
and synngomyeha are readily eliminated on clinical 
grounds Leprosy has been given senous consideration 
but was excluded because of the absence of manifesta- 
tions elsewhere than on the feet and the uniformity of 
the type of manifestations m all members of the group 
Charles G Sutherland, M D 


THE BRAIN 

Cerebral Cysts Winchell McK Craig and James 
W Kemohan Jour Am Med Assn , Jan 6, 1934, 
CII, 5-11 

Between 10 and 15 per cent of the surgical conditions 
of the bram were found to be cystic This particular 
group of conditions mvolving the cerebral hemispheres 
has been divided into congcmtal, inflammatory, trau- 
matic, parasitic, and neoplastic types Congemtal cj sts 
may be subdivided into porencephalic, epidermoid, and 
simple Porencephalic cysts either communicate wnth 
the subarachnoid space and the xcntncle, or extend so 
deeply mto the brain that they cause distortion of the 
ventricular outline The walls of epidermoid cysts are 
lined with epithelium in which there are few glandular 
structures and the contents are not fluid, but caseous 
Simple cysts are subcortical cavities containing clear 
fluid, with no evidences of neoplasm or inflammation 
Inflammatory cysts are rare and consist either of 
collections of fluid in the chronically inflamed pia- 
arachnoid space or subcortical collections of fluid 
associated wnth chronic cephalitis 

Traumatic cysts may be divided into subdural 
hematomas, calcified and simple cysts Subdural 
hematomas occur between the dura mater and the 
cortex of the cerebrum Calcified cysts are frequently 
the result of a subcortical hematoma, and are en 
countered at an age when spontaneous hemorrhages are 
not likely to occur Smooth walled cysts have been 
encountered followang a defimte history of trauma, 
these contam clear fluid and there is no evidence of 
neoplasm in their walls 

The most common parasitic cysts are the echino- 
coccus, these may be solitary and frequently contain 
daughter and granddaughter cysts and may occur sub- 
cortically, or they may be attached to the menmges 
The neoplastic cyst is by far the most common type 
encountered at operation Almost all types of tumor 


have been found associated ivith cysts, the more benign 
and slow growing types seem to have a greater tendency 
to degenerate and form cysts than the more rapidly 
growing ones 

A less important group of cysts, encountered among 
elderly patients, compnses those associated with 
artenosclcrosis They are hquefied infarcts in which 
absorption of the ddbris has been completed, and con- 
tain clear fluid Blood pigment is often found in the 
walls of these cavities 

Case reports with roentgenographic and ventnculo- 
graphic findings are given in detail 

Charles G Sutherland, M D 


CANCER (DIAGNOSIS) 

Development of Caremoma in Fistulas of Chronic 
Osteomyelitis Hans Hellner Fortschr a d Geb 
d R6ntgensti , 1934, XLIX 109-117 

Development of carcinoma in a chronic osteomyelibc 
fistula or in tuberculosis of bone is rare Three cases 
are reported, which developed after years of chronic 
discharging sinuses Roentgenograms show a quickly 
progressive rarefaction m the sclerotic bone surround- 
ing the sinus Climcally, exacerbation of pam, with 
increase of a foul discharge, are arousing suspiaon. 
Early histologic examination of curettmgs are essen 
tial Chrome inflammatory disturbance of epithelial 
regeneration is regarded as responsible for the genesis 
of the malignant degeneration Early amputation 
IS advTsable 

Hans A Jarre, M D 


CANCER (THERAPY) 

The Influence of SjTihilis on the RadiosuscepD- 
bility m Radium Therapy of Utenne Carcinoma 
H O Kleme Strahlentherapie, 1934 XLIX, 416- 
421 

The author analyzed the histones of 20 patients 
who received radium therapy for carcinoma of the 
cervix and 2 patients treated for caremoma of the fun- 
dus In all 22 patients, the diagnosis of syphilis was 
made beyond doubt It appeared that this type of 
case is apt to develop mjunes of the bladder and colon, 
often leadmg to fistula The author beheves there- 
fore, that patients with syphihs are more susceptible 
to irradiation and recommends that the techmc of 
application should take cognizance of this fact 

Ernst A Pohle, M D , Ph D 


Cancer Therapy with Lightly Filtered Radium 
P Feldweg Strahlentherapie, 1934 XLIX, 291—29/ 
The author compared the surface and depth doses 
of radon screens filtered through 0,2 Ag -f- 1 0 A1 and 
through 0,2 Ag -f- 1 0 Br He found that with the Ag- 
A1 screen the dose at 2 cm distance was 375 r m 24 
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hours, with the Ag-Br screen it was only 34S r in 24 
hours Smce at the same time with the heavier filter 
the surface dose is very high, the author used the Ag- 
AI screen m 120 cases of mtra-uterme applications 
Dunng four years’ observation this method has ap- 
peared to be entirely without danger, and, therefore, 
he recommends this techmc 

Ernst A Pohle, M D , Ph D 


Tumor of the Granuloma Type m the Chest Georg 
Sterner Strahlentherapie, 1934, XLIX, 361-356 
The author relates the history of a woman 48 years 
of age, seen m 1929, with a large mediastinal tumor 
suggesbve of Hodgkin’s disease There was no en- 
largement of lymph glands or spleen Techmc of 
treatment 175 K V , 0 6 Zn -f- 2 Al, 2 anterior and 1 
postenor field of 20 X 20 cm , at 30 cm F S D , 55 
per cent E D over each area Two months later a 
second senes was given and 6 Vj months later a third 
senes The tumor disappeared, the patient gamed 
weight, and early m 1930 a fourth prophylacbc senes 
of treatments was given A recurrence m the nght 
upper lobe developed m July, 1931, which was treated 
In July, 1932, a very small supraclavicular gland was 
palpated, excised, and the diagnosis of lymphoblastoma 
made There had been no recurrence m the medi- 
asbnum at the time of pubhshmg the report 

Ernst A Pohle, M D , Ph D 


The Prognosis m Adenocaranoma of the Breast 
Treated by Irradiation J Borak. Strahlentherapie, 
1934, XLIX, 263-290 

Dunng the jienod 1928-1932 the author saw 17 
<mses of adenocaranoma of the breast The average 
penod between the appearance of the first symptoms 
and the beginnmg of radiation therapy was two years, 
the average duration of life 41 months A careful 
mialysis of the entire matenal leads him to the con- 
clusion that adcnocarcmoma of the breast carmot be 
cured by irradiation Even large doses which, how- 
ever, do not cause necrosis of the connective tissue 
do not remove the tumor entirely This radioresis- 
tance is in accord mth the behavior of normal breast 
Slands, which also cannot be completely destroyed 
tmlcss doses are given which preduce necrosis of the 
connecliic tissue 

Ernst A Pohle, M D , Ph D 


Results of Elective Therapy m Treating Carcinoma 
° the Cemx r \ Mikulicz-Radecki Strahlen- 
U’crapic, 1034, XLIX, 407-414 
After a discussion of the pnnaplcs governmg statis- 
hes for comparing the results of operation and irradia- 
b(m m carcinoma of the cervix uten, the author pub- 
es his expcncncc with the "elective" therapy He 


defines this as follows Very early cases are operated 
on and all others are treated by x-ray plus radium 
From a study of the average data he concludes that 
elective therapy mcreases the 6-year cures by 40 per 
cent He does not accept, therefore, the statement 
that irradiation and operation offer the patients with 
early caremoma of the cervix the same chance of per- 
manent cure 

Ernst A Pohle, M D , Ph D 


Roentgen and Radium Treatment of Operable and 
Borderlme Cases of Breast Cancer J H Douglas 
Webster Strahlentherapie, 1934, XLIX, 255 

The author relates his experience m the treatment 
of 41 cases of caremoma of the breast by radiation alone, 
and m 358 cases m which irradiation followed operation 
His statistical studies show that the percentage of 5- 
year cures can be doubled by post-operative irradia- 
tion as compared with surgery alone Pre-operative 
irradiation is urged m addition to treatment after 
operation The d-year cure in 41 patients treated 
by irradiation alone was 66 per cent Induration of 
tbe lungs due to tbe treatment can be avoided by 
proper technic 

Ernst A Pohle, M D , Ph D 


CONTRAST MEDIA 

Demonstration of the Maxillary Sinus, Epipharynx, 
and the Trachea mth Contrast Medium A Zuppmger 
and L Ruedi Fortschr a d Geb d Rontgenstr , 
1934, XLIX, 176-190 

Lipiodol-filhng of the maxillaiy antra is best ob- 
tained by puncture from the middle nasal meatus and 
shows well the capacity of this cavity and condition 
of its mucosa It is mdicated in all doubtful affections 
of the maxilla, espeaally neoplasms of the palate and 
alveolar process, of the nasal passages, etc , mcludmg 
cases lacking clinical symptoms referable to the antrum 
The epipharynx is easily demonstrated with lipiodol 
if views m submcntal-axial and lateral projections are 
secured on the overhanging head All types of en- 
croachment on its lumen arc readily shown 

Demonstration of the trachea is easily accomplished 
after hpiodol injection into the larynx Reliable con- 
clusions can be draivn concerning course and lumen of 
this tube 

Hans A Jarre, M D 


DIABETES MELLITUS 

A Clmical Contribution to the Question of the Value 
of Rocntgcntherap> of the H>'pophysis m Diabetes 
Mellitus The Effect of Irradiation on the Hjdrocar- 
bon Level and on the Blood Picture Nicola Fucci 
Arch di Radiologia, 19T3, XI, Fasc 3, pp 481-528 
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Four cases of diabetes meUitus (m three of which the 
disease was pancreatic and all chance of pituitary or 
tubero-hypophyseal dysfunction was excluded) were 
treated by the method of Boschi, namely, irradiation 
of the pituitary through temporal fields No result 
was obtained, so that Fucci contends that the idea of 
Vespignam that all cases of diabetes should be simdarly 
treated (by Boschi’s method) is untenable From his 
study of the effects on the blood, Fuca concludes that 
they are an expression of a hypcrsympathetico-tomc 
syndrome from an effect on the vegetative nervous 
system 

E T LEDD\,-iMD 


and leukocytic mdex with the techmc of Wnght Both 
were found to be mcreased when early stages of the 
mastitis were subjected to irradiation. A reaction 
favorable for an early healmg of the mfiammatory 
process was also seen by studies of the leukocytes 
The quahty of radiation had no mfluence on the effect 
Doses under or over from 300 to 400 r were of no bene- 
fit in gmnea pigs In human therapy, the fields were 10 
X 15 an atdOcm FSD and a smgle dose of from 60 
to 60 r was apphed The results obtamed in the 
treatment of 41 cases were so encouragmg that the 
author recommends his method. 

Ernst A Pohle, M D , Ph D 


DOSAGE 

Dosimetry m Superficial Therapy F Bddecker 
Strahlentherapie, 1033, XLVII, 100-110 
The author gives a number of tables showing the 
relation between doses expressed in X and m r Half 
value layers are given both for water and alummum 
The doses recommended by Mejer in the treatment 
of skm conditions are also tabulated , they are modern- 
ized and give all doses in r units 

Ernst A Pom-E, M D Ph D 


The Measurement of High Roentgen ray Intensi- 
ties with the Intcgratmg Small Chamber Dosimeter 
Gottfned Spieglcr Strahlentherapie, 1934, XLIX, 
304-308 

The author found that an mtegratmg dosimeter 
eqmpped ivith the thimble type of lomzation chamber 
docs not measure high intensities accurately He 
used the mversc square law in makmg his tests For 
60 r per minute the error amounted to 10 per cent 
Although he does not wish to discredit the lomzation 
method for determining the dose in x ray therapy, he 
feels that each instrument should be more thoroughly 
tested by the factory and its limitations stated 

Ernst A Pohee, M D , Ph D 


EXPERIMENTAL STUDIES 

The Mechanism and the Value of Roentgentherapy 
m Small Doses in Puerperal Mastitis G J Pfalz 
Strahlentherapie, 1934, XLIX 357— 40G 

The considerable number of patients with puerperal 
mastitis induced the author to study experimentally 
and clinically the possibility of using roentgen rays as 
a therapeutic agent Mastitis was produced in gmnea 
pigs experimentally by mjection of Slaphylococcta 
hemolyltcns aureus into the breast The roentgen 
doses amounted to 320 r (180 XV 0 8 ram Cu, 36 6 
F D ) By producing bilateral mastitis and treatmg 
only one side, the author could show that irradiaUon 
therapy is of definite value The changes of the blood 
unmumty were studied by determming the opsomc 


THE EYE (THERAPY) 

Roentgen Therapy of Absolute Glaucoma. P Hess 
Strahlentherapie, 1934, XLIX, 422-426 
The author treated 15 cases of glaucoma with roent- 
gen rays, using the foUowmg technic 600 r m one 
sitting over an anterior and a temporal field with a 
half value layer m Cu — 0 85 mm , field size 4X4 
centimeters The dose effective in the diseased tissue 
should amount then to approximately 800 r Within 
from 4 to 6 weeks the pam usually disappeared. It 
IS essential that one shall use the dose recommended, 
smee lower doses do not bang about rehef In 9 cases 
out of 12 with idiopathic glaucoma, radiation therapy 
was successful One did not respond because of m- 
sufiBaent dosage, two eyes had to be removed later 
because of ulceration One out of three cases of 
secondary glaucoma was considerably improved, two 
had to be ojierated on for cosmebc reasons 

Ernst A Pohle, M D , Ph D 


FRACTURES 

The Technic of Demonstratmg the Nasal Skeleton m 
Roentgenograms S Grauer ROntgenprails, Au- 
gust, 1933, V, 007-610 

For good reduction of the fragments of a fracture of 
the nasal skeleton, knowledge of the posibon of the 
fragments is necessary, and lateral roentgenograms of 
the nose hax’e been used to get such information The 
author suggests a new tec h mc m addition, that is, a 
vertical direction of the central ray m the fronto- 
maxdlary direcbon A large dental film (4X5 cm ) 
IS put mto the patient's mouth so that it extrudes for 
about 3 centimeters The central ray is tangential to 
the frontal bone The proximal third of the nasal 
bones often cannot be shown, but is usually not in- 
volved m the fracture 

H W Hkfke hLD 


GENITO-URINARY TRACT (DIAGNOSIS) 

Routine Use of Neoskoidan in Suspected Injunes to 
the Genjto-unnsiy Tract. Charles M McKenna 
Jour Am Med Assn Feb 24 1934, CIT, 599-602 



ABSTRACTS OF CURRENT LITERATURE 


761 


Excretory urography is a valuable asset, not only in a 
positiTC but also in a negative finding, m the early 
<iiagnosis of what is commonly referred to as internal 
mjunes from trauma A flat roentgenogram should 
first be made. In industrial surgery it is important to 
tnow whether or not the tninary tract is involved m the 
injury In suspected trauma of the kidney itself, the 
use of intravenous urography is left to the discretion of 
the surgeon m charge of the injured patient If used, 
it IS informative as to whether the rupture is within the 
fadney, has extended through the true capsule, or 
mraded the pentoneal cavity If extrapen toneal with 
a small amount of extravasation, watchful waiting and 
subsequent checkmg for any increase in sue of the 
extravasation is the best procedure If mtrapentoneal, 
immediate surgical mtervention is mdicated 
Informabon regarding the condition of the opposite 
ladnej has been made available by the excretory uro- 
gram Rupture of the ureter may be complete or 
incomplete. Excretion urography will determme 
whether a rupture of the bladder is mtra- or extra- 
pentoneal, accurately locate the rent, and demonstrate 
the extent of the extravasabon, 

Charles G Sutherland, M D 


GRENZ RAYS 

New Possibihties for Grenz-ray Therapy Julius 
SameL Strahlentherapie, 1934. XLEX, 536-540 
It is possible to desensibze the human sfcm against 
artifiaal eczemas by exposure to Grenz rays A total 
dose of 2,000 r(HVL mAlofOOS ram ), applied m 
daily doses of 200 r, is suffiaent. This resistance de- 
velops from three to four weeks after irradiabon, and 
lasts for a penod of from eight to ten weeks The 
author bases a modificabon of his techmc m certain 
sLin diseases on this observation For acne vulgaris, 
ae uses single doses of from 100 to 200 r, up to total 
aacs of from 1,000 to 2,000 r Twice a week, in acne 
rosacea, he gives 150 r each up to a total dose of 2 000 r 
similar techmc is of benefit in pruntus am et 
vulva; and lichen ruber planus As a supplementary 
ro^fhod, Grenz rays m doses of from 50 to 
r can be of value in the acute stage of eczema 

Ernst A Pohle, M D , Ph D 


gynecology and obstetrics 

Clinical Significance of Roentgenometrj in Ob 
^ttnes Herbert Thoms Jour Am Med Assn , 
21. 1934, err, (502, 603 

Fxtemal pchumetrj fails to gti’c uniformly accurate 
' ^roalion as to the size and shape of the superior 
'ail, ,5 ,(j certain thin, undcr- 

^ mdmduals Although external pclvac mcasure- 
^ggcslcd a generalized pclnc contraction, 
ntgenograms disclosed a rclativ cl> capacious pelvis 
onvcrscij , many thick boned, short, squatty indi- 


viduals with similar external measurements showed 
contracted pelves In a relatively large group the 
length of the transverse diameter was so shortened as to 
equal that of the anteropostenor diameter Because 
of the apparent relabonship between a shortenmg of the 
transverse diameter and a pnmary or transient, and a 
secondary or persistent, occipitopostenor presentabon, 
accurate informabon regardmg the length of this 
diameter is of cluneal importance 

If the pabent is placed m a supme posibon, a roent- 
genogram of the fetal head in i/(ero provides an easy 
method of measuring the occipitofrontal diameter, and 
a useful means of compubng the bipanetai diameter 
The length of the occipitofrontal diameter may be used 
m detemumng the matunty of the fetus in iilero 

Roentgen pelvimetry has a distmct place in the 
eiarainabon of every pnmiparous woman It is 
important in the diagnosis of fetal posibon, the presence 
of fetal abnormalibes, the presence of mulbple preg- 
nancy, and perhaps more especially in the diagnosis of a 
rachitic deformity of the sacrum 

Charles G Sutherland, M D 


HEART AND VASCULAR SYSTEM 

The Roentgen Diagnosis of Cardiac Aneurj'sms 
David Steel Jour Am Med Assn , Feb 10, 1934, 
CII, 432-436 

Relabvely few cases have been recogmied clnucally 
A still smaller number have been recogmzed roentgeno- 
logically, because they often do not produce any change 
m the silhouette Usually the lesion is single, but 
several aneurysms can be present m one pabent 
Kraus desenbed three types (1) Those of the nght 
sinus of Valsalva, which perforate mto the nght ventri- 
cle, mcludmg (a) congemtal and (b) acquned The 
acquired include ulcerabng processes near the smus, 
developing subsequent to mahgnant endocarditis 

(2) Intravalvar aneurysms m the sinus of Valsalva 

(3) Partial cardiac aneurysms, for the most part due to 
coronary sclerosis Pathologically, cardiac infarcts 
show no esscnbal vanaUon from similar lesions in other 
organs They have a roughly tnangular outline, with 
the base toward the endocardium and the apex toward 
the cpicardium 

Aneurysm can be present and giv’e no roentgen signs 
BTien the lesion is well developed, it appears as a 
sbarplj defined bulging of the upper portion of the left 
ventricular silhouette This bulgmg maj amount to 
onlj a slight increase in the cumng of this porbon of 
the vcnlnclc, but it can be so well marked that an 
incisura is formed between it and the lower or normal 
portion of the ventnclc In either case the radius for 
the upper or aneurysmal portion is smaller than the 
radius for the lower or non ancurj smal portion Care- 
ful examination of the pulsating phenomenon early in 
the course of tlie disease might give supporbng or 
actual diagnostic cvndcncc 

Charles G Sutherland, M D 
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The Roentgen Demonstration of Calcified Coronary 
Artencs in Living Subjects Paul H Wosika and 
Memll C Sosman Jour Am Med Assn , Feb 
1934, CII, 591-593 

A fau-ly large amount of calcium is required to 
interrupt enough rays to cast a shadow that can be 
recognized Fluoroscopic examination, looking through 
the cardiac shadow rather than at the movement 
of the heart borders, reveals calcium deposits in the 
coronary sulcus These are best seen in the anterior 
oblique position, but the patient should be rotated in 
all directions The shadow cast is quite close to the 
heart border, apparently just under the pericardium 
Differentiation from valvular calcification is discussed 
in detail The appearance of the calcified artencs on 
films also IS charactenstic The shadows appear linear 
and segmental and are curved, corresponding to the 
course of the arter> Other areas to be differentiated 
from calafied coronary arteries arc (1) pencardial 
calcification, (2) calcified costal cartilages, (3) firon- 
chi behind the heart, and (4) calcified lymph nodes or 
nodules 

Charles G Sutherland, M D 


HEMORRHAGE 

Severe Hemorrhage mto the Bladder Discussion of 
Such Hemorrhages and Case Report of an Unusual and 
Almost Fatal Hemorrhage, Montague L Boyd. 
Am Jour Surg . November, 1933, XXII, 203-206 
Sudden, severe hemorrhages mto the unopened blad- 
der arc usually best treated by emptjrng the bladder 
of clots through suitable urethral instruments, and then 
usmg quite hot bladder imgations Electrocoagula- 
tion of the bleedmg pomts is, however, sometimes neces- 
sary, and occasionally even suprapubic cystotomy 
In old or anemic patients radial measures should be 
mstituted without too much delay when the hemorrhage 
IS not rcadfly controlled, cspccmlly if ample facilities 
for blood transfusions are not available for immediate 
use 

Davus H Pardoll, M.D 


THE HIP JOINT 

Early Diagnosis and Treatment of Congenital 
Dislocation of the Hip Joseph A Freiberg Jour 
Am Med Assn Jan 13, 1934 CII, 89-93 

Three anatomic abnormaUties e.xist in varymg 
degrees in all congenital dislocation of the hip unusual 
obhqmty of the acetabular roof, annular constnction of 
the abnormally elongated capsule, and anteversion or 
antetorsion of the femoral neck. 

In small mfants the superior femoral epiphysis may 
not appear m the roentgenogram but the break m the 
normally symmetrical obturator-coxo-femoral Une is 
seen up to six months of age, and sometimes until the 
walkmg period, the dislocated femoral head hes lateral 


to the acetabulum and level with the supenor margm of 
the acetabulum A roentgen eimmmation does not 
elicit abnormalities until the chdd is approximately five 
months of age 

In infancy, reduction is easily accomplished by closed 
or manipulative methods Open reduebon is mdicated 
in a very small percentage of cases m which closed 
reduction is unsuccessful The ongmal manipulabve 
reduction of Paa is still the most satisfactory method in 
mfants more than six months of age 

Charles G Sutherland, M D 


PEPTIC ULCER (DIAGNOSIS) 

Roentgen Evidence of Heahng in Duodenal Ulcer 
Darnel M Clark and Milton J Geyman Jour Am 
Med Assn . Jan 13, 1934, CII, 107-112 

The mche is the only pathognomomc roentgen evi- 
dence of an active peptic ulcer Heahng ran be ob- 
served only m those instances in which the mche is seen 
and permanently recorded pnor to the institution of 
treatment Not over 10 per cent of duodenal ulcer 
niches are visible m film studies of the banum-fiUed bulb 
m the general run of cases Berg, Akeriund, Albrecht, 
and others have developed a compression technic which 
permits accurate visualization and film recording in 
from 50 to 00 per cent of cases From their own and 
others’ c-xpenence they conclude that there is no fixed 
relation between niche disappearance and symptomatic 
relief and that niche disappearance does not simply 
complete healmg Contour deformities of the banum- 
filled bulb are of httle or no value in determining the 
response of a lesion to treatment 

Charles G Sutherland, M D 


The Radiologic Diagnosis of Duodenal Ulcer m Chil- 
dren Marco Bermond Arch di Radiologia, 1933, 
XI, Fasc 3, pp 393-417 

The author reports a case of duodenal ulcer m a 2- 
y^ear-old child m whom the diagnosis was not confirmed 
operatively, but who recovered on medical treatment 
The roentgen findmgs are essentially the same as are 
those m adults with the same lesion Bermond thmks 
that duodenal ulcer should be ruled out by x ray ei- 
ammation m the obscure cases of vomitmg m childhood 

E T Leddv, M D 


PERINEPHRITIC ABSCESS 

Pennephntic Abscess Confused with Adjacent 
Osseous Lesions E E Kessler F A Bennetts, and 
S K. Bacon Am Jour Surg, November, 1933, 
XXIL 223-226 

Pathologic processes presentmg practically all the 
signs and symptoms of penaephntic abscess may he 
entirely outside the kidney fossa Early accurate diag- 
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noas m such cases with our present procedures is hardly 
to be expected When swgical exploration for penne- 
phntic abscess is unsuccessful a careful consideration 
and diagnostic investigation of all structures adjacent 
to the hdney should be made Suppuration of struc- 
tures other than the kidney and pennephntic fat m 
this region have the same etiologic background, vis , 
hematogenous infection from foci of suppuration else- 
where, and such cases occur with sufficient frequency 
to warrant then consideration in cases of suspected 
pcrmephntic abscess 

Davis H Pardoll, M D 


PHYSIOTHERAPY 

Physiotherapy for Bronchial Asthma G Cola 
Archivio di Radiologia, 1933, XI, No 4, pp 709-733 
Cola prefers roentgen irradiation of the thorax, of 
the chest and spleen, or of the hypophysis and irradia- 
tion with ultra violet of the chest and hypophysis for 
bronchial asthma in adults and m children He thinks 
that treatment of the spleen alone is less valuable than 
the other methods He then theorizes on the mechan- 
ism of the effect — a relief of the congestion of the bron- 
chial mucosa, a destruction of the acidophile cells of the 
hjpophysis, a tonic effect on the sympathetic nervous 
system, a desensituation of the body, a destruction of 
the tendency to anaphylaxis, and a re-cstablishment of 
the biocolloids 

E T Ledd\ , M D 


RADIATION EFFECTS 

Ksryological Changes of the Seedlmgs of Hordeum 
Following Roentgen ExTxisure W P 
schcchow and N N Kartaschowm Strahlenthera- 
P'c. 1934, XLIX, 238-260 

I^r> seeds of Hordeum pallidum were exposed to 
roentgen rays In the first senes 100 K V , 2 ma , 
^d exposures beginning at 16 minutes and increasing 
y 6 minutes as high as CO minutes were used In the 
^l^nd senes 70 K V , with maximum exposures of two 
ours Were chosen It appeared that roentgen exposure 
0 dry seeds produces karyological changes in the sced- 
Hiis may be due either to a direct effect on the 
0 romosomes dunng mitosis or an effect of the radia- 
tion on the nucleus at rest From the results of the 
^Pcrimcnls it is also concluded that a direct effect of 
c roentgen rays on the chromosomes is not necessary 
or the production of kary ological changes 

Ernst A Pohle, M D , Ph D 


Optic Studies on Tissue Cells A Smakula and H 
®’™’'’'='’0’orapie 1934, XLIX, 489-197 
c absorption of xanous tissue cells was studied 
N'oto-clectnc nitlhod between 2,390 and 
A Normal cells from connectixc tissue and 


carcinoma cells, both taken from tissue cultures, showed 
two absorption bands m 2,800 and 2,600 A There 
was a difference in absorption between smooth stnped 
cells and heart muscle cells Normal human skm has 
an absorption band at 2,600 A which shifts to 2,800 A 
following exposure to ultra-violet ray^s This shift 
IS explained by the formation of a protective substance 
Ernst A Pohle, M D , Ph D 


Experiments on Drosophila mdanogasUr Concern- 
ing the Relations between Dose and Application of 
Roentgen Rays and the Rate of Mutation N W 
Timofdeff-Ressovsky Strahlentherapie, 1934, XLIX, 
463H178 

The rates of mutation produced by roentgen rays are 
directly proportional to the dose applied An mcrease m 
the dose does not change the ratio between lethal and vis- 
ible mutations Subdivision of the dose has no in- 
fluence on the mutation rate, and the quality of ra- 
diation IS also of no influence It appears likemse 
that the effect of radiation is independent of the tem- 
perature 

Ernst A Pohle, M D , Ph D 


The Mechamsm of the Effect of Alpha Rays F 
Her6ik Strahlentherapie, 1934, XLIX, 438-450 
The author stated m a previous publication that it 
requires two alpha particles to kill a bactenum Ex- 
periments earned out on B pradigiosus verified the 
theoretical deductions The findmgs agree well with 
Dessauer’s 'Punktwarme” theory 

Ernst A Pohle, M D , Ph D 


Changes in the Metabolism of Surviving Tissue 
Following Roentgen Exposure A Kahlstorf Strah- 
lentherapic, 1934, XLIX, 427-43/ 

The liver and testicles of adult white rats were ex- 
posed to roentgen ray s (135 K V , 3 ma , 23 cm PSD, 
3 0 mm Al, 14 8 sq cm field, 600 r measured in air, 
10 min ) The animals were killed immediately after 
the exposure and the tissues of both organs prepared 
for study with the Warburg nictliod YTiile there was, 
a definite increase in the aerobe and an-crobc gly coly sis, 
the oxy gen consumption was definitely decreased 
Ernst A Pohle, M D , Ph D 


ROENTGENKYTiIOGRAPHY 

Pulsatory Moxements of the Large Blood Vessels as 
Seen m Roentgenograms Pleikart Stumpf ROnt- 
gcnpraxis, October, 1933, V, 721-732 
The moxement of the large blood \csscls coincident 
to pulsation may be shown roentgenographically best 
bx the technic of kyniogniphx Ylien sphygmograpliic 
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and roentgeniyinographic examinations are done simul- 
taneously, It becomes evident tliat tbc curves of motility 
of the vessels correspond with the well-known sphyg- 
mographic curves For chnical use roentgenkyraog 
raphy is of importance, as it allows one to differenti- 
ate between fixed and moving shadoivs m the roent- 
genogram and between arterial and venous blood ves- 
sels Characteristic kjmographie curves are usually 
obtamed m certain organic diseases of the circulatory 
apparatus (insufficiencies stenoses, calcification, pas 
sive congestion, etc ) These advantages above those 
heretofore available through roentgenologic examina- 
tions indicate that roentgenkymography should be in- 
troduced as a routine examination for the diagnosis of 
changes in the large blood vessels. 

H W Hbfke, MB 


SARCOMA 

An Unusual Case of Eivmg’s Sarcoma O SplUen- 
berger Rfintgenpraxis, August, 1933, V, 590-594 
The first roentgenologically demonstrable changes m 
this case of Etvmg's sarcoma could be shown about four 
weeks after the beginning of cluucal symptoms, which 
consisted of pain and temperature These roentgeno- 
logic changes were not charactcnstic and were slight 
jiregulanties of the cortex of the femur, which could not 
be differentiated from periostitis or osteomyelitis, 
(Chnical and roentgenologic symptoms do not allow a 
definite diagnosis of osteomyelitis or Ewing s sarcoma 
at an early stage of the disease ) Four weeks later 
there was marked progression of the disease, the 
roentgenologic findings being localization m the dia- 
physis, considerable extent of the process, marked 


sieve-hkc destrucUon of the cortex, extensive cortical 
apposition of new bone, definite reaction to i ray 
therapy, and the occurrence of metastases 

H W Hefke, AI D 


THE SKULL (DIAGNOSIS) 

The Technic of Cerebral Arlenography G Bignami 
and G Serra Archivio di Radiologia, 1933, XII, 
Nos 5 and 6, pp 1006-1023 
The authors point out the value of studying radio- 
logically various cerebral lesions after the injection of 
gaseous or opaque medium, and emphasize the ad- 
vantages of encephalic arlenography They then dis- 
cuss the procedure as developed technically by various 
authors Bignami and Serra favor lodomethansulpho- 
nate of sodium and discuss the technic of its use The 
results they obtained are exemplified by several radio- 
graphic reproductions 

E T Leddv.MD 


Cerebral Angiography Egas Momz Archivio di 
Radiologia 1933, Xf, No 4,pp 029-642 
Momz describes his technic of injecting thorotrast 
into the common carotid artery to visualize the cerebral 
vascular system, and illustrates by radiographs some 
of the data brought out bjr this method of examination 
He feels that this method fumisbes valuable mfottna- 
tlon ui the localization of tumors and about the cerebral 
vascular system as a whole. 

E T Leudv, M D 
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Silhouettes that Talk 

with lODElKON 


I T IS a^ed by most radiologists that the Sodium salt 
Tetraiodophenolphthalem is the best medium for gall- 
bladder visualization lodeikon is the original superior 
brand of this product, accepted by the council on Phar- 
macy and Chemistry of the American Medical Association 
Its use results m cholecystograms of the required density, 
which allows for more accurate diagnosis 

It p\es maximum efficiency whether administered orally 
or lntra^ enously, with a technique that is simple and easy 
for both doctor and patient These facts are confirmed 
bj leading roentgenologists Reports from these special- 
ists who have tested lodeikon together woth the procedure 
of simple technique will be sent on request 

lODEIKON IS BUT ONE OF 1,500 
MALLINCKRODT FINE CHEMICALS 



CHEMICAL WORKS 

T LOUIS • MONTREAL • NEW YORK 



The FOURTH INTERNATIONAL 
CONGRESS of RADIOLOGY 

to be held in ZURICH from July 24 to July 31, 1934 

Party Prom United States and Canada will sail on French Line S S Champlain, 28,000 tons 

Prom New York, July 15, at 12 05 A M 

For reservations Por Steamer or Group Tour Apply 

BARTON H SMITH, 


First National Bank Building, Tampa, Fla 


IMPORTANT TO SUBSCRIBERS 

desiring 

CHANGE OF ADDRESS 

Please report anj change of address direct to RADIOl OPV rn- a/t j i a t, 
mg, Syracuse, New York, three weeks before the ch ^^edical Arts Build- 

»nd ..u of oop. 0 , 


WHERE SPACE IS LIMITED 
WHEN MOBILITY IS ESSENTIAL 
AND EFFICIENCY IMPERATIVE 




THIS SHOCKPROOF PHILIPS "METALIX" JUNIOR 
I BEDSIDE UNIT meets these requirements For 
office, hospitel. and bedside use Assuring complete safety 
from unwanted radiations and electrical dangers Permit- 
ting radiography and fluoroscopy from any desired angle 
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CORP 

300 Fourth Avenue 329 South Wood Street 
New York City, N Y Chicago, III 
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BRADY-POTTER-BUCKy 

DIAPHRAGM 



Flat Top Model for 10x12 or Smaller Cassettes 

While the illuitniUon ■howi the unit complete the Buelcy 
Uiephretm c»n be pureheied without the tiltmc device «nd 
head clamp if ao deaired 

Pneo of BueVj Diaphrarm only $175 00 
TilUns Device and Head Clamp 40 00 


Our small flat top Bucky Diaphragm is a valuable 
addition to every laboratory It is designed especially 
for radiography of the head and extremities The 
tiltmg device permits tiltmg to the proper angles re- 
quired by the Granger technique for Smus and 
Sphenoid word 

• 

This diaphragm is the newest m speed and efficiency 
It IS equipped with a very fine gnd — electric contact 
device — magnetic release — illummated quadrant — tray 
with cassette centermg device and a neat compression 
device with band 

Write for Complete Information 


GEO. W. BRADY & CO.^ 809-17 S. ^X^cstern Ave., Chicago 
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Twentieth 
Annual 
Meeting 

of the 

Radiological Society of 
North America^ Inc. 

Will Be Held in 
MEMPHIS, TENNESSEE 

December 3rd to Jth^ 1934 
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Picker X-Kay Corporation 


300 FOURTH AVE , NEW YORK • 540 N MICHIGAN AVE , CHICAGO 


739 BoyUton St 
BOSTON 


40 North St 
BUFFALO 


10515 Cemegic Ave 
CLEVELAND 


1211 Chetinut St 
PHILADELPHIA 
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The Greater Brilliancy of the new Patterson Type B 
Fluoroscopic Screen has icon the praise of roentgenologists 
everytvhere The reception which this screen has received 
has been so favorable that we have no hesitancy in 
urging yon to ash any user what he thinks of it 


Greater Brilhancj, all-around sharper de- 
tail, and operation at loiver X-ray intensi- 
ties are the outstanding advantages of the 
new Patterson Type B Fluoroscopic Screen 
★ The performance of this screen speaks 
for Itself That is why we are so iviUing to 
suggest, "Ask any user” * Investigate this 
new flnoroscopic screen Your dealer would 


be pleased to give you a demonstration 
right in )Our owi office * The Patterson 
Screen Company Dept RAD , Towanda, 
Penna , U S A 

Patterson 


lNTtNSIFlI^C Screens fluoroscopic 


SCBEEJV SPECIALJS7S FOK 


MORE TUAN E I G U T E E N \ E A RS 
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In JUNE MEDICAL JOURNALS ph)sician6 are reading this Eastman advertise- 
ment They are reminded that their radiologist should he consulted 
in tlie diagnosis of diseases of the gastro-mtestmal tract • To provide 
gastro-intestmal radiograpiis ivuth sharp contrast to record clearly the 

filling and emptj mg of the opaque medium, use Eastman Ultra-Speed 
Safety X-ray Films • In addition to maximum sensitivity, you inli 
find each film exactly hkc the last — exactly like the next For suc- 
cessful results, standardize on Eastman Ultra-Speed Safety X-ray Films 
Eastman Kodak Company, Medical Division, Rochester, New York 

EASTMAN Vltra-Speea X-RAY FILM 




